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rade-marking 
the Pant Engineer? 


...A letter came to the editor of one of our 
sister publications a few weeks ago asking him 
to recommend a mar for the job of production 
superintendent for a large industrial works. 
The qualifications specified were that he “must 
be at least six feet tall, built in proportion, and 
capable of earning a salary of twenty-five thou- 
sand dollars a year.” 


... Offhand, one might say that the specifica- 
tions for this prospective production executive 
were rather “sketchy” and incomplete. Noth- 
ing was said about what he would have to do 
to earn all that money. As a matter of fact, 
however, the work of a production superin- 
tendent has become pretty well defined in indus- 
try. To borrow a phrase from merchandising, 
he is a “trade marked” commodity. His label 
defines him. 

...1f the order had been for a plant engineer, 
the case would have been quite different. The 
prospective purchaser of his services would 
have to write out a very detailed specification 
of the work and responsibilities that the candi- 
date must undertake. And, if one hundred 
different plants were to submit “plant engineer” 
specifications, very probably no two of them 
would read alike. 

... This unstandardized state of the conception 
of his job is not a good thing for the ‘plant 
engineer or for the plants that employ the serv- 
ices of these men. This fact has been recog- 


nized for some time and many people have said 
“something ought to be done about it!” 


... The Plant Engineer’s Association of New 


England has done something about it. This 
live and energetic group of 23 plant engineers 
has produced a proposed “code” defining the 
plant engineer’s functions in industry, as a start 
toward developing a definite industrial concep- 
tion of the man and the job. This code is re- 
produced on pages 43-45 of this issue. It 
deserves careful scrutiny and the constructive 
criticism of every reader of Industrial 
Engineering. 

...9ome day there will be a plant engineer’s 
club in every industrial center, and a national 
association uniting the local clubs or branches. 
The work of the plant engineer and his electri- 
cal and mechanical collaborators in industry is 
as important as the work of production. But 
it is only through intelligent organization and 
proper definition that the plant engineer can be 
“‘trade marked” as he should be, for his own 
good and the good of industry. 


.. Let’s have a lively interchange of opinions 
on this subject through the pages of Industrial 
Engineering. And the way to start it is to send 
us at once your constructive criticism of the 
code proposed by the Plant Engineer’s Club. 
Give these New England boys a “good hand.” 
They deserve it, and your aid will help your 
industry and your own job. 
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Ventilation must replace all air exhausted to maintain desirable working conditions 


A need for every plant: 
Winter-Time 


Ventilation 


Air removed by exhausters 
be replaced by tempered 


HE problem of winter ventila- 
tion in present-day industrial 
plants has become a paramount 
issue. It would, however, require 
much time and space to attempt to 
relate here the many needs for ven- 
tilation and what has been determined 
as the resultant advantages. There- 
fore, let us consider the usual, rather 
than the unusual, industrial plant be- 
cause we have many causes of air 
contamination common to all. 

The word “ventilation” imme- 
diately implies “the -supplying of 
clean, fresh air to a given zone.” 
Every case does not necessitate fil- 
tered air, but for winter ventilation 
the fresh air must be tempered be- 
fore it is supplied to the room or 
building in question; otherwise, the 
pre-determined, comfortable operat- 
ing temperature could not be main- 
tained. It has already been estab- 
lished that 65 to 70 deg. F. is the 
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Says 
A. P. Darlington 


Staff Engineer, American Blower 
Company, Detroit, Mich. 


most favorable temperature for effi- 
ciency and comfort. But temperature 
alone will not accomplish the results, 
because fresh air is the main antidote 
against all troubles. 

The outstanding advantages can be 
summed up very briefly: the comfort 
and health of operators result in con- 
stant production and a better product, 
due to the same reasons plus interest 
of workmen in their work. These 
results have been proven in many 
plants; if such is the case, what is 
more important than winter ventila- 
tion in the industrial plant? 

In determining the amount of ven- 
tilation or quantity of air to be 
supplied, a number of factors must 
be carefully considered. The most 
simple problems involve the number 








must 
air 


of operators and the construction of 
the building. Where a large force 
is employed in a low-ceiling type of 
building, naturally, more air per unit 
volume of building contents must be 
provided than for a like floor area 
with a high ceiling where the living 
zone is but a small proportion of the 
total contents, thus giving a lesser 
concentration of contamination in 
the working zone. In other words, 
building construction plays a very 
important part in determining the 
amount of ventilation and how it is 
to be supplied. 

Next in line to the above, consid- 
eration must be given to processes 
such as the common acid tanks, which 
emit offensive and obnoxious gases, 
and pneumatic conveying systems by 
means of which wood shavings and 
grinding dusts are disposed of. Ex- 
haust systems are usually installed to 
care for these contaminating medi- 
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ums, but their efficiencies are entirely 
dependent upon the supply of fresh 
air to make up for the quantity which 
it is necessary to remove to give satis- 
factory exhausting results. Too often 
exhaust systems are condemned and 
considered inadequate or poorly en- 
gineered, whereas the true responsi- 
bility can easily be traced to the lack 
of make-up air. An adequate supply 
of fresh air will always overcome this 
evil and in many cases is absolutely 
obligatory. 

The worst example of air pollution 
today is spray painting, whether 
pyroxyline base material or other 
substances are employed. This work 
is commonly performed in booths 
with exhaust systems leading to the 
atmosphere. However, such produc- 
tion is often on an enormous scale 
with inadequate, if any, fresh-air 
supply. This results in the exhaust 
system failing to function efficiently, 
which in turn, permits the surround- 
ing zone to become dangerously 
polluted. 

What may happen is almost be- 
yond belief ; however, a list of some 
of the results include: a greater fire 
hazard and a consequent increase in 
insurance rates; higher labor turn- 
over because of unhealthy conditions ; 
and a decrease in quality of products 
and uneconomical production, due to 
the lack of concentration and interest, 
which results from the effect on the 
worker of improper or inadequate 
ventilation. Any of these results, and 
numerous others, are costly to the 
manufacturer or injurious to the 
product. 

If, in any of the above cases, or 
such similar cases, the quantity of air 
handled, or necessary to be handled, 
to obtain the proper exhausting re- 
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EMPERATURE has 

a very definite effect on 
the efficiency of the work- 
man and the quality of the 
product that he turns out. 
Assure yourself of the best 
of each by giving your 
ventilation system the at- 
tention that it deserves. 























sults, is noted carefully, the amount 
of fresh air, which must be supplied, 
can readily be determined. The re- 
quirements of the particular process 
involved determines whether or not 
the air should be filtered, whereas 
the heating or tempering of the cold 
air is essential, as already stated. 
It must not be assumed from the 
above that all rooms or buildings in 
which sources of air pollution are 
located with their respective exhaust 
systems, need a large fresh air supply 
to have such exhaust systems func- 
tion efficiently. If the amount of air 
to be exhausted is but a small pro- 
portion of the total contents of the 
room, infiltration or leakage will, in 
a great measure, provide the neces- 
sary make-up air, thus allowing the 
obnoxious gases to be readily carried 
off. This same consideration likewise 
pertains to the dust exhaust systems. 





SOMETIMES AIR SUPPLIED FOR 
VENTILATION MUST BE CLEANED 
AND HUMIDIFIED 


In some departments of textile and 
other industries only washed air — 
e 


be circulated. In many cases, 


humidity must be kept at a definite 
point. 





The above reference to. gases re- 
calls some of the many dangers 
resulting when inefficient exhaust 
systems handle acid fumes. In one 
case, the reaction of the gases on the 
machinery was most destructive ; this 
was quickly corrected by supplying 
fresh air to the room so that the 
fumes could be rapidly carried to the 
atmosphere. 

In connection with industrial plant 
ventilation, we must not regard too 
lightly the problem of heating. In- 
filtration and leakage are always im- 
portant factors in determining the 
amount of heat to be supplied by the 
heating system. It is a foregone con- 
clusion that there will be excessive 
filtration wherever large exhaust 
systems maintain a partial vacuum 
in that part of the building in which 
the systems are located. 

Wherever such exhaust systems 
exist, and we neglected to recognize 
their influence when figuring the 
heating requirements, we will have 
trouble from both installations if an 
allowance for the fresh-air supply is 
considered unnecessary and omitted. 
The exhaust system will fail to func- 
tion, due to the partial vacuum, and 
the heating system is materially im- 
paired on account of the enormous 
infiltrations. Accordingly, where ex- 
haust systems are in operation or are 
contemplated, great care should be 
exercised in estimating the amount 
of heat which would be required. 

When considering the exhaust sys- 
tems, the method of determining the 
amount of heat, or the manner in 
which this heat is to be supplied, de- 
pends upon the size and type of the 
exhaust systems. There are three 
prominent types of heating systems, 
namely: direct radiation, unit heating 
and central blast heating. The last 
type employs a large centrifugal fan 
with the necessary group of blast 
radiation through which the air is 
drawn, heated to a_ predetermined 
temperature and distributed through- 
out the building by means of ducts 
leading from the fan discharge. 

With these types in mind, it is 
necessary to give consideration to the 
many air-contaminating processes, 
which are a part of manufacturing 
and require exhaust systems, to guard 
against the troubles heretofore men- 
tioned. If these exhaust systems are 
small and are required to handle very 
little air to give satisfactory exhaust- 
ing results, which, in turn, create but 
slight infiltration above normal, the 
heating system can easily be increased 
to meet this demand. This same 
treatment covers any of the three 





3 








types of heating systems mentioned 
above. : 

However, if any building has, by 
necessity, a large quantity of air ex- 
hausted through the various systems, 
the problem of heating becomes quite 
complicated, if we depend entirely 
upon theoretical calculations and have 
in mind the actual heat loss due to 
exposure, normal infiltration and the 
successful operation of the exhaust 
systems. In such cases the central 
fan-blast heating system has marked 
advantages. The normal heat losses 
and average infiltration can be accu- 
rately defined, thus permitting the en- 
gineer to ascertain, as the additional 
loss, the amount of air to be handled 
by the exhaust systems. 

The central blast heating system, 
invariably, for economical reasons, 
recirculates all the air. To the 
amount of air which is required for 
normal heating, is added the fresh 
air received from the outside to make 
up that lost in the exhaust systems. 
The exact amount required is drawn 
from out of doors and mixed with the 
recirculating air, thus raising all air 
to a temperature necessary to care for 
all requirements. 

The point to be emphasized now 
refers to the heating problem where 
abnormal quantities of air must be 
exhausted to maintain desirable work- 
ing conditions. If the exhaust ap- 
proximates a large percentage of the 
building’s cubical contents, it is neces- 
sary to give consideration to the ,ven- 
tilation and supply tempered air to 
the building, approximately cubic foot 
for cubic foot. 

Due to the enormous amount of 
rapidly moving air, the heating will 
automatically be taken care of with- 
out additional radiation. This has 








WHERE PROPER VENTILATION IS 
OF PRIMARY IMPORTANCE 


Unless the ventilating system supplies 
sufficient make-up air the exhaust sys- 
tem will not function properly. Acid 
fumes are exhausted through slots on 
three sides of these plating tanks. 





been found true in cases where shav- 
ings exhaust systems or acid fume 
and spray booth exhaust requirements 
approximate the cubical contents of 
the room. The tempered fresh air 
acts in the capacity of a heating sys- 
tem and, if not provided, the large 
exhaust systems fail to function and 
any small amount of radiation, which 
would normally be provided, would 
be useless. 

In conclusion, permit the reitera- 
tion of a well-established statement : 
there are few, if any, more sensitive 
machines than air handling equip- 
ment. All air systems must be care- 
fully engineered, after taking into 





IN COLD WEATHER, VENTILATION 
IS CLOSELY CONNECTED WITH 
THE HEATING SYSTEM 


With a central heating system, such as 
this, fresh air is drawn from the out- 
side to make up for that lost through 
exhaust systems and leakage. The air 
in this room is recirculated. 





consideration every conceivable fac- 
tor, and even then discouraging 
tricks are played on the engineers. 
Accordingly, much care should be 
exercised to prevent any tampering 
with a system, or any part of a build- 
ing in which a system is installed, or 
the would-be objective ceases to be 
other than a nuisance. 

This statement has particular ref- 
erence to any addition to a distribut- 
ing duct without exercising proper 
care, or adding to a building without 
providing additional equipment, and 
expecting the same favorable results 
as were previously obtained. Above 
all, an industrial plant engineer can- 
not expect any air handling system 
to function properly with promiscu- 
ous opening of windows nor can he 
obtain safe ventilation by the same 
procedure. 





Announcing 
the Chicago 


Power Show 


HE Third Midwestern Engineer- 

ing and Power Exposition will 
be held at the Hotel Stevens, Chicago, 
Ill., from February 14 fo 17, inclu- 
sive. This consists of an Exposition 
of equipment for power generation, 
transmission and application and 
many types of auxiliary equipment 
used therewith. In addition to the 
Exposition, the Midwest Power Con- 
ference, which is sponsored and en- 
dorsed by the regional divisions and 
local sections of a number of the 
engineering societies and organiza- 
tions, will also hold a four - day 
session. 

Each of the seven sessions of the 
Conference will cover a_ specific 
problem of general interest and im- 
portance. The first day will be 
devoted to registration and addresses 
on the social and technical aspects of 
power development. On the follow- 
ing day both of the two sessions will 
be devoted to flood control and the 
power situation. The address and 
discussions on the third day will 
revolve around the subject of “Trans- 
mission Systems in Relation to Con- 
tinuity of Service.” The fuel prob- 
lems of power plants will be discussed 
on the fourth day. Arrangements are 
being made for an interesting inspec- 
tion trip to one or more of the leading 
plants of this area. Inquiries should 
be addressed to G. E. Pfisterer, 
secretary, Midwestefn Engineering 
and Power Exposition, 53 West 
Jackson Blvd., Chicago, III. 
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By Edward J. Tournter 


LL sorts of combinations for 
handling manufactured goods 
are made possible by the great 

diversity of types of suitable equip- 
ment. Most of these combinations 
will offer a solution of a given prob- 
lem and the machinery will generally 
perform in a satisfactory manner. 
Conveyors of certain designs will go 
over and under obstructions and will 
also go around corners, eventually 
making delivery of their loads at the 
desired point. Many of them are in 
service and functionally there is no 
fault to find in their use. In many 
cases, however, it is to be Jeared that 
multi-purpose machines have been in- 
stalled from the vendor’s analysis 
rather than by the job analysis 
method. If, in the first case, the sales 
engineer can induce the purchase of 
his equipment, it does not necessarily 


January, 1928—Industrial Engineering 


follow that the solution offered is the 
best one possible. In the second case, 
the conveyor will be specified to fit 
the case as nearly as is possible, giv- 
ing consideration of all the elements 
concerned as ascertained from knowl- 
edge of local conditions, required 
functions, nature of the material to be 
handled and also from knowledge of 
conveyor design. 

Generally, the problems arising in 
handling commodities from one point 
to another are of a simple nature, so 
that the interests of the user are best 
served by equipment that is itself 
simple, efficient and preferably of 
standardized design. The transfer of 
goods with the fewest possible me- 
chanical units in the most direct man- 


© Dollars and Cents 
Results in... 


Straight-Line 


Conveyor 
Applications 





ner, may be termed the straight line 
method. Experience shows that the 
most efficient conveying system is one 
which combines the least complicated 
apparatus with the fewest possible 
transfer points. 

The essential element of chain con- 
veyors is a moving endless strand of 
chain either single or multiple. This 
chain may be fitted with suitable at- 
tachments so that it can be either sts- 
pended from the ceiling or supported 
on the floor. Rollers may be inserted 
between links so as to permit moving 
the chain on tracks, or the plain link 
type may be made to slide on lubri- 
cated rails. The possible applications 
of chain conveyors, therefore, seems 
endless, byt.there is no universal 
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FIG. 2—HARDWARE ENROUTE FROM ENAMELING TANKS 


formula by which the desired result 
will appear on the right side of the 
equation. General practice in the art, 
however, has established a few gen- 
eral rules. 

The manufacture of metal filing 
cabinets is one of the many industries 
where certain processes could, with 
slight adjustment in methods, make 
use of the straight line principle. 

In the plant of the Globe-Wernicke 
Company, Cincinnati, Ohio, the cab- 
inets had to be handled through eight 
processes of manufacture. From the 
first frame assembly to the bake ovens 
the parts had to be moved on hand 
trucks, distributed to the workmen 
and stored around the machines. The 
distribution was slow, expensive and 
congestion of parts occurred at vari- 
ous points, thus interfering with pro- 
duction. 

A standard wood apron conveyor 
36 in. wide, consisting of two strands 
of 6-in. pitch, malleable-iron roller 
chain was installed to replace the hand 


FIG. 4— SKIDS LOADED WITH 


EMPTY CHILLS IN GROUPS 
OF FOUR 
Each chill weighs 5,400 Ib. 








TO DRYING OVENS 





trucks. This conveyor which is 190 
ft. long was built by the Jeffrey Man- 
ufacturing Company. 

The installation of this chain con- 
veyor Fig. 1, has resulted in 100 per 
cent increased production with the 
same floor space, and in emergencies, 
two and one-half times the former 
production is obtainable. At the same 
time, from 18 to 24 man-hours of 
trucking labor is saved every day, 
equivalent to $22 in daily wages. 

In cases such as continuous spray 
painting, drying and similar work, a 
single strand of chain with rollers and 
hooks is used.. This chain travels in 
a horizontal plane, but the links them- 
selves are suspended vertically as 
shown in Fig. 2. They transmit the 
horizontal stress due to objects sus- 
pended from the roller attachments. 
Such articles as bed frames, door 
knobs, and small castings are carried 
to and from spraying and enameling 
rooms, and to the sand blast. Con- 
veyors of this type are suspended 








FIG. 3—GRAVITY CONVEYORS 
COULD NOT BE USED HERE 


-from the ceiling because the hanging 


loads require head room, and because 
valuable floor space is saved for other 
uses. 

Commodities of a cubical form are 
handled in most cases on double- 
strand chain conveyors with continu- 
ous wooden or steel aprons, depending 
on the weight and nature of the units 
handled. Packing boxes, bales, bags 
and similar containers are the class of 
goods usually carried on wood apron 
conveyors. Steel aprons are mostly 
used where the service is more severe, 
as for example, in handling metal 
turnings, metal scrap and the like. 

In the case under consideration, it 
would have been possible to install 
some other type of equipment, but 
analysis of all of the conditions indi- 
cated the particular suitability of the 
design selected. 

In deciding as to the type of con- 
veyor to be used for a specific pur- 
pose, the executive is apt to have the 
idea at the back of his mind that a 


FIG. 5—GRAVITY ROLLERS AND BELTS IN A 
CANDY FACTORY 


An example of the other extreme in weight carrying on gravity 
roller conveyors. 
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SAVED HERE 


Any article of cubical shape or with flat surfaces 
may be handled on gravity roller conveyors. 


conveyor is of necessity, a power- 
driven machine, made up of chains, 
sprockets, gears, etc. Many conveyors 
do conform to that specification. But 
there are also belt conveyors and 
gravity roller conveyors. 

There are few articles of cubical 
shape or having flat surfaces that can- 
not be handled on the latter type of 
conveyor. In general, for distances 
up to 150 or 200 ft., the gravity roller 
is a most inexpensive and satisfactory 
form of equipment for handling pack- 
ages, boxes, molds, castings, build- 
ing materials, pottery, etc. These 
conveyors necessarily depend on a 
difference in elevation between their 
extremeties to supply the effect of 
gravity. On this account they cannot 
be used where a perfectly level plane 
is required, as in the case of freight 


FIG. 6—ONE-THIRD THE FORMER LABOR WAS 





FIG. 7—COMBINATIONS OF TYPES ARE 





SOMETIMES DESIRED 


conveyors at floor level in Fig. 3 and 
similar instances. But where a differ- 
ence in grade is of no consequence 
and where the question of floor space 
occupied is not important, the advan- 
tages of a conveyor requiring no 
power, of simple construction and low 
maintenance cost, are being well con- 
sidered in all industries. 

It has been thought in the past that 
the gravity roller conveyor was un- 
suited to heavy loads, but present day 
designs of this type of equipment 
have proved in practice that gravity 
rollers can, and do, handle heavy 
loads. 

In the foundry of the Griffin Wheel 
Company, Detroit, Mich., Fig. 4, four 
double lines of heavy-duty Mathews 
rollers are used to return empty wheel 
chills from the shake-out hopper to 


A double-strand chain inclined elevator of the type 
shown is placed at the lower end of the gravity line. 





the molding machines. The chills 
weigh 1,350 Ib. each, and are carried 
in groups of four placed on a skid. 
The skids travel over the rollers on a 
grade of 14 per cent, which is suffi- 
cient for free travel. 

As an instance at the other extreme 
of weights, may be cited the installa- 
tion Fig. 5. in the factory of the 
Williamson Candy Company, Chi- 
cago, Ill. These gravity roller con- 
vepors in conjunction with packing 
belts, handle cartons weighing less 
than 5 Ib. each. 

From the heavy wheels to the light 
candy, well known to the younger 
generation as “Oh-Henry,” there is 
indeed a wide variation in weight, as 
well as in other attributes. The suc- 
cess of the carriers in handling both 


(Please turn to page 28) 


FIG. 8—GRAVITY PLAYS A LARGE PART IN THIS SYSTEM 
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Another extensive combination of push-bar and gravity conveyors. 








Philadelphia 
Engineers Club 





Celebrates Golden Anniversary 


AST week in Philadelphia, 
makers of engineering history 
reviewed the progress of fifty 
years, interpreted the present and at- 
tempted to unveil the future in a 
series of brilliant gatherings marking 
the golden anniversary of the Phila- 
delphia Engineers Club. Leading en- 
gineers from all parts of the country 
gathered as the guests of the Club. 
Engineering of the past was pic- 
tured at the first session, held Friday 
evening, December 16, by Willard 
Chevalier, general manager of En- 
gineering News-Record and of Con- 


struction Methods, and Ambrose 
Swasey, past president of the 
A.S.M.E. 

On Saturday morning Josiah 


Penniman, Provost of the University 
of Pennsylvania, conferred the hon- 
orary LL.D. degree upon Howard 
Elliott, chairman of the board, North- 
ern Pacific Railway, John Hayes 
Hammond, mining engineer, and 
Charles M. Schwab, industrial leader 
and president of the American Iron 
and Steel Institute. 

Col. Chevalier, first speaker at the 
Friday night session, discussed the 
effect of engineering progress on 
civilization. He defined engineering 
as the application of science to the 
meeting of economic and social needs. 
He listed management, finance, pro- 
duction, merchandising, and research 
as the agencies by which science is 
applied to satisfy these needs. 

The last few decades have seen a 
revolution in the method of financing 
industry. The man in the street has 
become a capitalist.” 

The engineer’s great contribution 
in the past, he said, has been his 
effectiveness in increasing the pro- 
ductivity of the average worker. But 
greater output per man means that 
fewer men are needed to accomplish 
a given task. Realization of this and 
fear of resulting unemployment in- 
duced a determined opposition to the 
original introduction of labor-saving 
machinery. This opposition - still 
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lingers and retards industrial pro- 
gress in certain countries, notably 
in England, but it has practically 
disappeared in the United States. 
This changed attitude is due to the 
demonstrated fact that the increased 
buying power resulting from higher 
paid workers and cheaper goods 
releases money for the purchase of 
new products, the making of which 








“Organization is only a frame- 
work. Organization and admin- 
istrative ability are necessary, but 
they can never replace the per- 
sonal contributions of individuals.” 
(From address by Col. Chevalier) 








gives employment to the released 
workers. 

In his conclusion Col. Chevalier 
pointed to the fact, later reiterated 
by Dean Kimball, that all ancient 
civilizations rested on a foundation 
of slavery or oppression. We have 
these slaves today—but they are me- 
chanical, not human. 

Ambrose Swasey, the next speaker, 
recalled the engineering achievements 
of 1877. The Centennial Exhibition, 
held in Philadelphia in 1876, marked 
the great achievements of that era. 
There were displayed the harvester, 
the telephone and phonograph and 
a mighty Corliss engine, weighing 
600 tons and developirig 1,400 hp. 

At the Saturday luncheon Messrs. 
Schwab and Elliott and Dr. Frank 
B. Jewett, discussed “The Present in 
Engineering—1927.” 

Dr. Schwab stressed the personal 
element. ‘All education,” he said, 
“must be self acquired. The 
greatest engineers have been innate 
geniuses who have risen to eminence 
through the sheer force of their 
desires.” 

“Karl Marx,” said Dr. Elliott, “had 
a theory that capitalism could only 
make the rich richer and the poor 





poorer. Check this against the facts 
in the latest report of Herbert 
Hoover.” 

Dr. Jewett, the next speaker, 
defined the engineer as a scientist 
who has added the dollar sign to 
physics, chemistry, and mathematics. 

Dr. Samuel Rea and Dean Dexter 
Kimball, speakers at the formal din- 
ner Saturday night, hinted at the 
dangers of prophecy, but attempted 
to draw from a study of present-day 
trends certain fairly definite infer- 
ences as to the status of engineering 
in 1977. 

“Tmagine yourself,” said Dr. Rea, 
“back in 1877 trying to predict the 
wonders of today. Only the wildest 
dreamers, such as Jules Verne and 
Edward Bellamy, made lucky hits in 
their predictions.” As probable de- 
velopments in the next fifty years 
Dr. Rea listed the following: the 
concentration of heat and power gen- 
eration in a group of large, intercon- 
nected central stations, the distribution 
of cheap gas for house heating, 
with full recovery of the coal byprod- 
ucts, electrification of farms, nearly 
complete utilization of available 
water power, great mine-mouth 
power plants, far greater develop- 
ment of chemistry and physics, the 
application of engineering methods 
to agriculture, the extensive use of 
aviation for de luxe passenger service 
and express, greater use of trucks for 
local haulage, and extension of rail- 
road service along present lines to 
handle the bulk of long distance pas- 
senger and freight service. 

The address of Dean Kimball was 
notable for its development and ap- 
plication to the future of a new type 
of economic thinking that has sprung 
largely from the work of the en- 
gineer. The facts, he showed, have 
overthrown some of the accepted 
economic theories, but have never 
affected the “law of diminishing re- 
turns,” which states that for every 
great economic gain there is a loss 
which restricts that gain. 
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all kinds of weather and abrasive material 
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Wearing parts of excavating machines are exposed to & 


A study of the requirements of 


Low- lemperature 


Lubrication 


tion should be the ideal of every- 
one who has to do with the 
operation and maintenance of indus- 
trial plant machinery. Efficient op- 
eration under normal conditions is 
not enough. The damage is done 
when the abnormal prevails. 
Especially is this true in cold 
weather. The effect of low tempera- 
ture upon lubricants will frequently 
be decidedly marked. Sluggish flow 
in the case of certain oils, actual con- 
gealing of others and practical solidifi- 
cation of greases may all be met with. 
Each will be conducive to more or less 
impaired lubrication and the develop- 
ment of metal-to-metal contact and 
wear, particularly in systems which 
may become easily clogged by con- 
gealed lubricants or their components 


| a FECTIVE year-round lubrica- 





As a result the requirements of 
lubricating equipment, and _ those 
properties of lubricating oils and 
greases which will influence their 
ability to function under low tem- 
perature conditions must be studied 
and understood. It is not an impos- 
sibility to attain effective lubrication 
in cold weather; it is simply a more 
difficult problem, one that cannot be 
usually solved by “just buying oils 
and greases.” It is rather a matter of 
“buying lubrication” and this neces- 
sitates an understanding of operating 
conditions, and especially the effect of 
low temperatures on certain classes of 
lubricants. 

As a rule there will be more 
potential failures in lubricating ma- 
chinery at low temperatures, probably 
a greater amount of wear between the 
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By Allen F. Brewer 


Mechanical Engineer, 
The Texas Co., New York, N. Y. 


moving parts, and perhaps _ shut- 
downs for repair will be more fre- 
quent. Even with the most carefully 
selected lubricants this will hold true, 
for the human element is a factor 
that frequently cannot be absolutely 
controlled. In other words, attention 
to certain types of machinery will be 
an uncomfortable proposition, involv- 
ing exposure of the hands or fingers 
when filling oiling systems, apply- 
ing greases or adjusting lubricators. 
Quite naturally, certain operators will 
be somewhat neglectful or careless or 
even feel that after all the purpose of 
lubrication is more theoretical than 
practical. They must of course be 
educated to a different attitude. It is 





ae 


far more uncomfortable to make re- 
pairs or renew bearings, etc., in cold 
weather, and neglect of lubrication 
will ultimately certainly render this 
necessary if the machinery in question 
is operated to any extent. 

Another point to bear in mind is 
that design and construction of cer- 
tain machinery and lubricating equip- 
ment does not always afford complete 
protection of the lubricants, nor of 
the parts to be lubricated. As a re- 
sult, even though the lubricants em- 
ployed may be suited to the tempera- 
tures to be met, and possess adequate 
fluidity to function as desired, such 
details as the design or capacity of the 
lubricating systems, the type of mo- 
tion involved, the location of the 
wearing elements and the avail- 
able pressure brought to bear on 
the lubricants may materially affect 
lubrication. 

Under such conditions the utmost 
care must be observed in the appli- 
cation of these products. Speed- 
reduction mechanisms such as gears 
and chain drives must be given par- 
ticular attention in this regard. Es- 
pecially will this be true where bath 
or drip lubrication is involved with 
provision for serving gear or sprocket- 
shaft bearings with the same oil as is 
used for gear teeth and chain links. 
Here not only must the lubricant 
possess sufficient body or viscosity to 
withstand tooth or link pressures, but 
as well, it must have adequate fluidity 
to pass readily through the clearance 
spaces of plain bearings or the hous- 
ings of those of the ball or roller 
type, as well as the link connections 
of driving chains where these latter 
are part of the installation. 

Where such equipment must func- 
tion at temperatures below freezing 
or even below zero it will be practi- 


satisfactorily. 


PORTABLE AIR COMPRESSORS 
OFTEN ARE OPERATED UNDER 
SEVERE CONDITIONS 


The utmost care in the selection of lubricants of 
suitable viscosity and sufficiently low pour test is 
absolutely essential if such equipment is to function 





LUBRICATION OF ICE-HANDLING 
MACHINES MUST BE GIVEN 
CAREFUL ATTENTION 


Exposure of the wearing parts to the 
prevailing low temperatures may re- 
sult in abnormal wear if the lubricants 
do not have adequate fluidity. 


cally impossible to attain most effec- 
tive lubrication from all points of 
view, usually a compromise will be 
necessary especially with reference to 
the viscosity, in order to more nearly 
meet the prevailing bearing require- 
ments. The range of lubricants which 
will apply to gearing is comparatively 
wide. Visualize, for example, the 
fact that in the power plant or ma- 
chine shop a comparatively fluid oil is 
frequently employed, and yet, for 
gears of oftentimes the same design 
in the steel or cement mill, a decidedly 
heavier or even semi-inert product is 
preferred. 

Where the means of lubrication 
provides for circulation of the lubri- 
cant to such parts under adequate 
pressure, fluidity can be more nearly 
assured by a certain amount of reduc- 


tion in viscosity, the volume involved 


AND TOOLS 
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being allowed to take care of gear 
tooth pressures, rather than depend- 
ing upon the viscosity in this regard. 
Here of course, it will be a matter of 
making sure that the lubricant will 
have the requisite degree of fluidity 
at the prevailing low temperature of 
operation to pass readily to the pump 
and through the circulating system 
without imposing an abnormal load 
upon the former. 

In certain cases, however, gearing, 
chain drives or bearings of the ring 
or chain-oiled type will serve as their 
own distributors of lubricants, a 
suitable bath of lubricant being pro- 
vided into which the rotating or oil 
distributing elements must dip. With 
gears it is the teeth which serve this 
purpose; in bearings the oil ring or 
chain suspended from the shaft. 

Gears, especially, which are self- 
lubricated in this manner, must be 
served by a lubricant which will have 
sufficient body and adhesiveness to 
stick to the teeth. In cold weather 
the selection of such a_ lubricant 
will frequently be a problem for the 
matter of fluidity must also be con- 
sidered. It is a very easy matter to 
choose a lubricant which under nor- 
mal temperatures would give ideal 
service, and yet should the installa- 
tion be exposed to any appreciable 
drop in temperature, the resultant 
drag imposed by the lubricant would 
give rise to excessive power consump- 
tion, and in some cases materially re- 
duce the speed of operation. As a 
result the pour test of a lubricant 
for such service must be investigated. 

















FRICTIONAL PARTS OF AIR 
TOOLS SUFFER IF THE LUB- 
RICANT IS TOO HEAVY 











nla 





HERE IS AN 


This test will be discussed in detail 
later. 

It is with exposed installations in- 
volving gears, chains and wire rope, 
however, that the greatest problem 
will be involved in cold weather. In 
the first place the lubricant to meet 
the average friction-reducing re- 
quirements of such equipment must 
be of comparatively high viscosity ; 
in fact, considerably higher than that 
requird for bath or circulating sys- 
tems of lubrciation. So, the matter 
of difficult handling and application 
will normally prevail. 

But this is not the only objection; 
the heavy body of such a lubricant 
will render the retention of con- 
taminating foreign matter more prob- 
able. So where dust, dirt, ice or 
abrasive metallic particles may be 
encountered it is reasonable to pre- 
sume that the resultant contamina- 
tion of the lubricant will lead to a 
greater degree of wear on gear teeth, 
chain links and the strands of wire 
rope. 

The lower the operating tempera- 
ture the more apt will this be to occur, 
for dirt accumulations will be harder 
and the lubricant will frequently not 
form as perfect a protecting film on 
the wearing elements. 









INSTANCE WHERE MATERIAL 
HANDLING EQUIPMENT MUST OPERATE AT 
ITS BEST UNDER SEVERE CONDITIONS 
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It is practically impossible to at- 
tain the ideal in such equipment. For 
if fluidity is desired, there will not be 
the requisite body to withstand the 
effects of centrifugal force, or squeez- 
ing out by the existing pressure on 
gear teeth or chain connections, for 
example. The utmost care in main- 
taining surroundings as clean as pos- 
sible, and in frequent and regular 
application of lubricants will prob- 
ably accomplish the best results. Such 
conditions of operation cannot be 
absolutely overcome, but by more care 
and attention to lubrication they can 
certainly be controlled so as to reduce 
the detrimental effects as far as 
possible. 

Mention has been made as to 
the practical necessity for a certain 
amount of fluidity in the average 
lubricating oil for service in cold 
weather or on machinery otherwise 
exposed to low temperature opera- 
tion. This will require an under- 
standing of both pour test and vis- 












INDUSTRIAL TRUCKS OPERATE UNDER WIDE 
RANGES OF TEMPERATURE IN WINTER, WHICH 
COMPLICATES THE LUBRICATION PROBLEM 


cosity at the temperatures of opera- 
tion. 

The pour test or temperature of 
congealment of an oil is that tempera- 
ture at which it will be incapable of 
pouring or flowing. Being a tem- 
perature measurement it is readily 
understood by the average layman. It 
will be dependent upon the relative 
content of paraffine or congealable 
wax. Where this latter is compara- 
tively high the main body of the oil 
will have a high pour test. That is, 
it will become sluggish more readily 
as temperatures are lowered. 

In the average napthenic base oil, 
on the other hand, the pour test will 
usually be considerably lower, in 
view of the fact that the congealable 
wax content is virtually negligible. 

There is a direct tie-up between 

(Please turn to page 28) 
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PROPER LUBRICATION OF THIS 
EQUIPMENT 
WINTER. CAREFUL SUPERVISION 
IS ONE OF THE BEST SAFEGUARDS 
AGAINST NEGLECT 


IS DIFFICULT IN 
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Selecting the method of 






Automatic | 
Acceleration 


Mistakes are usually due to 
misunderstanding the requirements of the service 


AGNETIC control has the 
M distinct advantage over man- 

ual control, in that it can be 
very easily arranged to provide auto- 
matic acceleration. The master switch 
can be arranged to initiate the starting 
of the motor and the acceleration to 
full speed can be obtained automati- 
cally, or a master switch can be pro- 
vided having several running points 
so connected that the motor will auto- 
matically accelerate to the control 
point at which the master switch is 
set. In either case the short circuit- 
ing of the starting or control resistor 
is performed automatically in the 
proper sequence. 

Some of the advantages of auto- 
matic acceleration are as follows: 

(a) Protects the Equipment—The 
automatic acceleration of a motor pro- 
vides a definite method for bringing 
the motor up to full speed and can 
be adjusted so that the motor will not 
develop abnormal torque during this 
period. Where the acceleration is 
manual there is always danger that a 
careless operator may move the con- 
troller too fast, and develop a motor 
torque that will place a strain on the 
driven machinery or in extreme cases 
may injure the motor and controller. 

(b) Requires Minimum Attention 
from Operator—Automatic accelera- 
tion permits the operator to initiate 
the starting of the equipment after 
which he is free to give his attention 
to other functions. Where several 
motors are used for a particular proc- 
ess the operator can initiate the start- 
ing of these motors in the proper 
sequence without waiting for each 
motor to come up to full speed. 

(c) Reduces Liability of Injuring 
the Starting Resistor—Many motors 
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are operated with the armature con- 
nected directly to the line, so that 
the resistor is designed for starting 
duty only. Automatic acceleration 
limits the time of starting so that there 
is no danger of the resistor being 
accidentally left in circuit for too long 
a time. Many manual controllers are 
provided with a spring return handle 
so that the operator cannot leave it on 








FIG. 1—PLUGGING CONTROL FOR 
REVERSING A D.C. MOTOR 


The reversing contactors are located at 
the top of the panel. The plugging 
relay is in bottom row of center panel 
next to left-hand relay. Accelerating 
relays are at extreme left of panel. 





By H. D. James 


a starting notch, but this does not pre- 
vent the operator from pausing too 
long on the various starting notches 
which may occur if his attention is 
diverted during the starting period. 

Methods — The different methods 
used for automatically accelerating 
motors may be divided into four main 
classes as follows: 


(a) A function of the motor speed. 
(6) A function of the motor torque. 
(c) A definite time. 

(d) A combination of a definite time 
and motor torque. 


Other combinations are sometimes 
used ; for instance, the motor may be 
coupled to the controller in such a 
way that the resistance is short cir- 
cuited as the motor rotates. This 
causes all of the resistance to be short 
circuited after the motor has made a 
definite number of revolutions. Some 
controllers have been built on this 
principle. A number of attempts have 
been made to use the frequency in the 
secondary circuit of the induction mo- 
tor to obtain automatic acceleration. 
Difficulty with this method is caused 
by the voltage in the secondary de- 
creasing directly with the frequency, 
so that the inductive effect on an iron 
circuit does not change very much 
during the accelerating period. 

The various methods of accelera- 
tion have passed through cycles of 
popularity and the type selected is not 
always prompted by _ engineering 
facts. Sometimes a customer has 
found that a particular method gave 
very good results on some other ap- 
plication and he assumes that it is the 
method most desirable for his par- 
ticular application. In many cases any 
one of several methods of accelera- 
tion will be satisfactory so that the 
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decision should be based on the first 
cost and simplicity of the device. As 
we gain experience with new arrange- 
ments we frequently find that the 
older method is the best in many 
cases. 


AUTOMATIC ACCELERATION DEPEND- 
ENT On Motor SPEED 


The simplest form is that used for 
a single-phase motor. It consists of 
a centrifugal switch which changes the 
connections of the primary windings 
after the motor has reached a prede- 
termined speed. This same arrange- 
ment can be used for short circuiting 
the starting resistor, but so far, other 
methods have proved more atis- 
factory. 

The direct-current motor develops 
an internal voltage opposed to the line 
voltage, which is a function of the 
motor speed. If a relay or switch is 
connected across the motor armature 
it can be adjusted to close at some 
definite value of this coufter emf. 
and short circuit a portion of the 
starting resistor. Several switches or 
relays can be used, adjusted to close 
at different voltages. This is com- 
monly called the “counter emf. 
method of acceleration,” and it is the 
simplest form for d.c. motors as the 
accelerating contactors require no 
relays or interlocks, they are simply 
connected across the motor armature 
and adjusted to close at the proper 
motor speed. If several contactors 
are used, as in Fig. 1, adjustment be- 
comes rather close for the last ones 
and it is, therefore, the practice of 
many engineers to limit this method 
of acceleration to two and in some 
cases to three accelerating contac- 
tors. This method is sensitive to 
wide variations in line voltages, but 
where the line voltage is maintained 
within reasonable close limits this ar- 
rangement is very satisfactory and 
avoids all complications of circuit 
connections. 

If this method is used to control 
motors which are plugged by revers- 
ing when operating at full speed, a 
very interesting problem arises. 
When first reversed the motor de- 
velops an internal voltage very close 
to line voltage, which will cause the 
the resistance contactors to immedi- 
ately close and short circuit the start- 
ing resistance. This difficulty is 
avoided by connecting the accelerat- 
ing contactor between the outside 
motor terminal and the center of the 
starting resistor as shown in Fig. 2. 
The voltage drop through this half 
of the starting resistor is equal to the 
internal voltage of the motor and op- 
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posite in direction, so the sum of 
these two voltages is zero at the in- 
stant of reversal. If more than one 
accelerating contactor is used the 
other contactors can be connected to 
prevent their closing until after the 
first one is closed. This arrangement 
is quite common for plugging con- 
trollers and operates satisfactorily if 
the line voltage remains substantially 
constant. 

All switches or relays which oper- 
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FIG. 2—PLUGGING CONTROL 
DIAGRAM—COUNTER EMF. 
ACCELERATION 
The voltage across the starting re- 


sistor is the line voltage plus the 
motor generated voltage. 





ate on the counter emf. principle of 
acceleration, function on an increas- 
ing magnetism caused by an increase 
of the counter emf. in the motor, in 
the proper direction for acceleration. 
A plugging control diagram featuring 
counter emf. acceleration is shown 
in Fig. 2. It is important to remem- 
ber this distinction as all switches or 
relays which function on a torque or 
current bases operate on a decreasing 
magnetism due to a decrease in the 
armature current of the motor. 


AUTOMATIC ACCELERATION DEPEND- 
ING ON ARMATURE CURRENT 


This method is commonly known 
as “current limit acceleration.” When 
a motor is first connected to the line 
through a starting resistance sufficient 
current passes through the armature 
to start the motor and accelerate it to 
a definite speed. This speed is 
reached when the current flowing 
through the motor armature develops 
just enough torque in the motor to 
balance the load torque. It is some- 
times spoken of as the balancing 
speed. The decrease in current dur- 
ing acceleration is due to the building 
up of the counter voltage in the mo- 


tor armature. A switch or relay can 
be adjusted to close its contacts when 
the current has dropped to a prede- 


termined value. This in turn will 
short circuit a section of the starting 
resistance and causes the motor to 
accelerate to its next higher speed. 
The procedure is repeated until all of 
the starting resistance is short cir- 
cuited. 

Two general methods have been 
used for applying this principle to the 
automatic acceleration of motors, 
namely : 


(a) The current limiting relay. 
(b) The series lockout switch. 


The current limit relay is a very 
simple device consisting of a relay 
with a winding in series with the mo- 
tor armature, or a shunt winding con- 
nected across the starting resistor. 
Either arrangement causes the mag- 
netism in the relay to decrease as the 
current in the motor armature de- 
creases. The real problem consists in 
maintaining the relay contacts open in 
the initial position of the controller. 
It is undesirable to have the relay 
contacts closed when the motor is 
connected to the line and depend upon 
them opening soon enough to prevent 
the accelerating contactors from clos- 
ing. Such an arrangement causes the 
relay contacts to open the inductive 
circuit of the accelerating contactor 
coil which causes burning and rapid 
deterioration of these contacts. 

One method consists in providing 
a mechanical connection between the 
relay and the magnet contactor so 
that the relay is maintained in the 
initial position with its contacts open, 
as shown in Fig. 3. When the line 
contactor closes it releases the relay 
controlling the first accelerating con- 
tactor, but the motor current prevents 
this relay from closing its contacts 
until the motor has accelerated suffi- 
ciently to reduce this current to a pre- 
determined value. The first accelerat- 
ing contactor releases the relay for 
the secondary accelerating contactor 
and so forth until the acceleration is 
completed. In some cases an auxili- 
ary coil is added to the accelerating 
relay to insure its contacts being open 
in the initial position. Some relays 
have two armatures, the first one be- 
ing actuated by an increase in current 
which in turn releases the second 
armature so that it can drop and close 
the relay contacts at the proper cur- 
rent value. A number of patents have 
been taken out covering methods of 
operating these relays, to insure their 
contacts being fully open in the initial 
position. 
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The lockout switch came into popu- 
lar use after the current relay. It 
has two general forms, namely: the 
single-coil switch, and the double-coil 
switch. The single-coil switch has 
two magnetic paths, the closing path 
and the lockout path. The closing 
path is saturated when the current ex- 
ceeds the desired value and forces 
flux through the lockout path which 
retains the contactor in the open posi- 
tion. When the current drops to a 
predetermined value most of the flux 
passes through the closing path so 
that the lockout path is no longer able 
to hold the contactor open. It then 
closes, short circuiting a section of the 
resistor. If, however, the current 
drops very rapidly there may not be 
sufficient magnetism in the closing 
circuit to close the contactor, or if 
after the contactor is closed the arma- 
ture current should decrease to a 
small value the contactor may drop 
open inserting the starting resistor. 
These limitations were not so appar- 
ent at first but have developed to such 
an extent that the single-coil lockout 
contactor is at present used to a very 
limited extent. 

The two-coil lockout contactors 
have a lockout circuit energized by a 
series coil. The closing circuit is sepa- 
rate from the lockout circuit and may 
be energized by either a shunt, com- 
pound or a series coil. This closing 
circuit may work the iron above the 
saturation point so that the closing 


FIG. 


A type C magnetic contactor with type KA current-limit accelerating relay. 
In center, the tips establish current in series accelerating relay which 
At right, the relay cap is fully 


contactor is fully open. 
is in full-open position. 





effort remains substantially constant 
over a considerable range of ampere- 
turns in the closing coil. Switches of 
this type are the oldest of the two 
lockout types and are still used exten- 
sively. There are a number of var- 
ieties of designs but they all operate 
on the same general principles. The 
series coil may be connected in series 
with the motor armature or in shunt 
with the starting resistor. 


AUTOMATIC ACCELERATION DEPEND- 
ENT ON A DEFINITE TIME 


This is the oldest method used and 
very satisfactory for many applica- 
tions. The earlier types of control 
used dashpots to obtain the time de- 
lay. As ordinarily constructed, the 
dashpot was limited in its application. 
Changes in temperature and dirt ef- 
fect its operation. This should not be 
construed to mean that the dashpot is 
an unsatisfactory device as dashpots 
are important parts of control appa- 
ratus, and when properly designed 
and applied, are satisfactory. 

A very useful form of time delay 
acceleration is obtained by gearing 
a small motor to the controller or 
master switch. By selecting the gear- 
ing the time of acceleration can be 
changed from a few seconds to as 
long a time as necessary. A time in- 
terval is required for returning the 
device to the initial position so that 
this arrangement is not used where 
starts are made in rapid succession. 





It has been applied very successfully 
for the starting of heavy machinery 
such as cold rolling mills. It is also 
used for the automatic starting of 
synchronous motors. A single device 
can be arranged to take care of both 
the starting and field adjustment of 
this motor. If a clutch-type motor 
is used the same device can be used 
for gradually energizing the clutch. 
Motor-operated accelerating devices 
have been made in many sizes, the 
smallest being no larger than a 
switchboard instrument and is used 
as a master switch; the larger sizes 
are used for switching the main cur- 
rent of the motor and have been built 
to handle 800 to 1,000 amp. 

More recently, time delay has been 
obtained by. using the inductive lag of 
magnetism in an iron circuit. This 
time delay is of the order of one 
second for each unit and is satisfac- 
tory for controllers which are re- 
versed very rapidly, such as auxiliary 
control in steel mills. 

It is known that if the coil circuit 
to an electro-magnet is connected or 
disconnected the magnetism will first 
change very rapidly and then more 
slowly until it gradually approaches 
its final value. Many persons have 
noticed the sluggish action of large 
magnets in closing or opening their 
armatures. There is a definite pause 
between the closing or opening of the 
magnet circuit and the movement of 
the armature. This time interval can 


3—OPEN, CLOSING AND CLOSED POSITIONS 


The relay cap is not depressed. 


At left, the 


depressed. Relay contacts will close when accelerating current decreases to the value for 
which the relay has been adjusted. 
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FIG. 4—CURRENT DECAY-TIME 
CURVE FOR SHORT-CIRCUITED 
AIR-CORE SOLENOID 





be increased by putting a_ short- 
circuited winding on the magnet. The 
curve showing the relation between 
magnetism and time is illustrated in 
Fig. 4. The time obtained is almost 
directly proportional to the amount 
of iron and copper used in the mag- 
net. Instead of providing an auxil- 
iary short-circuited winding on the 
magnet the same result is obtained 
by short circuiting the magnet wind- 
ing at the time that it is disconnected 
from the line. In this way a single 
winding serves a double purpose. 

Usually each accelerating contactor 
is provided with its own time delay 
relay Fig. 5 so that an accelerating 
period of two or possibly three sec- 
onds can be obtained with the ordi- 
nary number of accelerating contac- 
tors. A longer period can be obtained 
by adding additional accelerating con- 
tactors. It takes time to close a mag- 
net contactor after the coil has been 
energized so that every controller 
using magnetic contactors for acceler- 
ating the motor has an inherent time 
element depending on the size of the 
contactors. This time element may 
amount to from three to five tenths of 
a second for each contactor depend- 
ing on the size and construction of the 
contactor. If in addition to this in- 
herent time lag of the contactors 
themselves, we have time delay relays, 
it is not difficult to obtain a total 
accelerating period of two or three 
seconds which is sufficient for con- 
trollers on fast service. 

A very interesting method of accel- 
eration has been developed making 
use of a transformer Fig. 6. The 
motor armature current passes 
through one coil of this transformer. 
As long as this current continues to 
change it induces a voltage in the 
secondary winding which is used to 
delay the closing of an accelerating 
contactor. This feature coupled with 
the inherent time delay of the trans- 
former and the contactor coil has 
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been used to provide automatic accel- 
eration of the motor. The trans- 
former action is particularly active at 
the time the motor is being plugged, 
as the rate of change of current at 
this time is much greater than during 
normal acceleration. 

Time delay acceleration is also 
called “forced acceleration” because 
the resistance in series with the d.c. 
motor armature or in the secondary 
of an a.c. motor is automatically short 
circuited in steps at definite time in- 
tervals. If a motor does not start on 
the first current rush, the starting 
current is automatically increased un- 
til the motor develops sufficient 
torque to start the load. Such an ar- 
rangement seems rather brutal but 
has been found desirable where the 
design of the electrical equipment and 
the ruggedness of the driven machin- 
ery will permit the use of abnormal 
motor torque when necessary. Con- 
trollers of this type should be pro- 
tected by overload relays which will 
disconnect the motor and controller 
from the power supply if the current 
exceeds a safe value. A controller of 
this type avoids the possibility of a 
motor being connected to the line and 
failing to start. Under such condi- 
tions the overload relay may be set 
too high to disconnect the motor with 
all of the starting resistance in circuit, 
thereby resulting in the equipment be- 
ing injured due to overheating. 


AUTOMATIC ACCELERATING DEPEND- 
ENT UPON LOAD AND DEFINITE 
TIME 


This combination has appealed to 
some engineers as being very desir- 
able for certain applications. It has 
been worked out in a variety of ways. 
A common method is to use a pilot 
motor to drive the accelerating device, 
and to place an overload relay in cir- 
cuit with the pilot motor so that an 
overload will either stop the pilot 
motor or cause it to run slower. 

When controllers are used for fast 
reversing service they must be set 
to accelerate the motor in winter 
when the machinery is cold and the 
bearings are stiff. After the machin- 
ery is warmed up. the torque re- 
quired for starting is much less than 
when cold. This has presented a 
problem for which a number of solu- 
tions have been offered. If current 
limit acceleration is used, current 
peaks must be adjusted for the maxi- 
mum load:conditions, if time delay is 
used the timing must be made long 
enough to protect the equipment un- 
der maximum load condition. Usu- 
ally one of these methods is used and 
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FIG. 5—CONTROL DIAGRAM FOR 
INDUCTIVE, TIME-DELAY 
ACCELERATION 


Contactor A operates the same as A 
in Fig. 2. 
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the best compromise adjustment 
made. Sometimes the first accelerat- 
ing notch is provided with both 
current limit and time-delay means 
of acceleration. The current limit is 
set to operate with the load obtained 
after the equipment is warmed up. 
The time delay is sufficiently long so 
that under normal conditions the 
acceleration is controlled by current 
limit. If, however, the machinery is 
cold, causing heavy load conditions, 
the time delay closes the first accelerat- 
ing contactor and starts the motor. 
A number of other devices have 
been worked out combining these two 
principles. In general the added com- 
plication is frequently not necessary. 
The use of a combined method will 
depend largely on the type of control 
and the acceleration scheme devel- 
oped. 
JAMMING RELAy ; 


This is a current limit relay which 
reinserts a portion of the armature 
resistance whenever the motor is 
loaded beyond its capacity. It 
operates very much like an overload 
relay but instead of disconnecting the 
motor entirely from the line, it inserts 
resistance which limits the current 
through the motor and also limits the 
motor torque. It is only used where 
the application requires the motor to 
maintain torque under overload or 
stalled conditions. It is not properly 
a method of acceleration, but it is 
included here as it operates very 
similar to current limit acceleration. 
When the load on the motor is 
decreased so that it accelerates, the 
relay drops, permitting the automatic 
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accelerating features to operate to 
short circuit this resistance. 


Maximum TorQuE RELAY 


This is another current limiting 
relay which inserts the proper amount 
of resistance in the secondary circuit 
of an induction motor to give the 
maximum starting torque. If an 
induction motor is loaded beyond its 
“pull-out” torque it will come to rest 
and its torque will be considerably 
less than its “pull-out” value, the 
current taken will also be excessive. 
This excess current operates a relay 
which inserts resistance in the 
secondary sufficient to give the maxi- 
mum starting torque so that the 
motor again accelerates when the load 
is decreased. A relay of this kind is 
useful in only a few special applica- 
tions but it is interesting to know 
how such a device operates. 


SELECTION OF ACCELERATION 
METHOD 


The first consideration should be 
for the simplest form of automatic 
acceleration whcih will give the 
desired results. The less apparatus 
used and the more nearly standard 
such apparatus is the better will be 
the results, also maintenance will be 
lower. The selection of the best 
method of acceleration depends largely 
on the purpose for which the control 
is used. In order to develop this 
situation controllers will be subdivided 
into the following groups: 

1. Non-Reversing Control—Usually 
these controllers are started rather 
infrequently and the time of accelera- 
tion is not an important factor. If 
we assume that the line voltage is 
maintained within reasonably close 
limits and the load during acceleration 
is less than full-load torque we have 
the ordinary condition met with in 
practice. The counter emf. method 
of accelerating the smaller size d.c. 
motors has proved satisfactory for 
such applications. The larger motors 
requiring several accelerating notches 
using either current limit or definite 
time. A very satisfactory method 
for both dc. and ac. motors is 
the pilot, motor-driven, accelerating 
device. This is particularly useful 
for synchronous motors. The smaller 
squirrel-cage motors are usually pro- 
vided with some simple form of time- 
delay accelerating device, and for 
many such applications the dash pot 
has proven satisfactory. Current 
limit acceleration for these motors is 
not as good as for wound-secondary 
motors or d.c. motors as the current 
in the primary of a squirrel-cage 
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motor does not decrease nearly as 
rapidly with the speed of the motor 
as does the current in the windings 
of other motors. It, therefore, 
requires the current limit device to 
have a much finer adjustment. This 
is particularly true if the motor 
starts a fan or centrifugal pump 
where the load increases with the 
speed. Squirrel-cage motors started 
light with only friction load can 
use the ordinary form of current 
limit acceleration without difficulty. 
Wound-secondary induction motors 
can use either the current limit or 
time delay acceleration for almost any 
application. Fans and centrifugal 
pump applications usually work out 
better with time delay acceleration 
as the load comes on when the motor 
approaches full speed. 

2. Forced Acceleration—This was 





frequently accelerated in from two 
to three seconds and, therefore, the 
accelerating device must operate 
quickly. Usually this device consists 
of either current limit acceleration or 
some particular form of inductive 
time delay. 

Motors of from 5 to 10 hp. on this 
service are frequently controlled by 
a single counter emf. accelerating 
contactor, but this is not generally 
recommended for large motors as the 
other two methods usually give better 
results. 

5. Smoothness of Acceleration— 
This is very important for elevators 
and similar applications. Some form 
of time delay has proved to be the 
most satisfactory type of acceleration. 
Large and important elevators are 
frequently controlled by connecting 
their motor to an individual generator 
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FIG. 6—CONTROL DIAGRAM FOR 


TRANSFORMER-TYPE; INDUCTIVE, 


TIMB-DELAY ACCELERATION 


briefly discussed; however, it is 
desirable where the motor may start 
under a wide range of torque. 
Limited motor torque is desirable 
when the load is light but if it is 
important that the motor start under 
all normal conditions of load some 
form of definite time delay is neces- 
sary in order that the torque on the 
motor will be gradually increased 
until it is sufficient to start the load. 
For non-reversing starters the pilot, 
motor-operated, timing device is 
extensively used. 

3. Limited Starting Torque—Some 
motors drive machinery which will 
be injured by heavy starting torques. 
In such cases the acceleration should 
be controlled by a current limit device. 
In applications of this kind there is 
usually an operator present who has 
sufficient intelligence to disconnect 
the motor from the line if it fails to 
start and have the reason of the 
failure investigated. 

4, Fast Reversing and Plugging— 
Motors in this class of service are 





and varying the field strength of the 
generator. 

This generator and motor combina- 
tion can be designed so that the rate 
of acceleration remains constant and 
is dependent upon the lag in the field 
circuit of the generator. This form 
of definite time acceleration has been 
used for a number of years for large, 
reversing rolls in steel mills and on 
hoists. It has recently been extended 
to electric shovels, reversing planers 
and other applications. 

The number of different methods 
for automatically accelerating motors 
may seem at first confusing to anyone 
not familiar with this art, but it is not 
necessary for the user to make a 
selection. It is usually better to state 
the requirements fully and accurately 
to the manufacturer who thoroughly 
understands the problem of accelera- 
tion, and who can be depended upon 
to recommend a suitable method. The 
manufacturer is as interested as the 
purchaser in the continued success of 
the installation. 
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Exit 


JACK OF ALL TRADES 


Enter 


The “PLANT ENGINEER” 





Fitstory and Development of the 


PLANT ENGINEERS 


HE HISTORY of American 

| industry has taught us that 

there has always been the prob- 

lems of maintenance, generation of 

power and light, distribution of 

steam, construction of buildings, and 

the operation of production ma- 
chinery. 

A small plant, the foundation of 
our present, far reaching industrial 
system, had its jack of all trades. 
He repaired belts, machinery, as- 
sisted the management in production 
layouts, and had general supervision 
over the small jobs. He could meet 
any problem which came to his at- 
tention, within the scope of the 
smaller capacity. Every plant in 
those days had its limited problems, 
the responsibility as related to the 
entire plant, was, however, compar- 
atively small. 

Maintenance and plant engineering 
problems have increased with the size 


of the institution and the gradual. 


growth of industry. Twenty-five 
years ago there was the boss mill- 
wright, foreman of the machine 
shop, general construction man, and 
the operating engineer in the power 
plant. 

These men functioned as inde- 
pendent departments, each being di- 
rectly responsible to one production 
man, who may or may not have had 
experience in this branch of work. 
This phase of industrial organiza- 
tion is usually one which is entirely 
foreign to that of the producing de- 
partment. Problems which came up 
for decision were frequently made 
by men who had no knowledge 
whatsoever of engineering or its 
allied responsibilities. Departmental 
conflict, was often the result of this 
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CODE 


By K. D. Hamilton 


Plant Engineer 
George E. Keith Company, 
Campello, Brockton, Mass. 


organization which developed inef- 
ficient operation and losses through 
lack of proper supervision. 

The management realized, as the 
plant developed, the necessity of 
executive control in this particular 
phase of their important industrial 
structure. And it became more and 
more apparent that this entire de- 
partment of construction, mainte- 
nance and operation was one which 
should be specialized. 

It was found that where the pro- 
duction men had all they possibly 
could control to determine quality, 
and new developments in their line, 
that it was necessary to have some- 
one follow this important yet inde- 
pendent phase of business. 


The “plant engineer” was the 
outcome of gradual growth to 
industries. The plant engineer is a 


specialist, who understands the oper- 
ation of all phases of plant develop- 
ment. His responsibility spreads 
from building construction and ma- 
chine layout, to power plant opera- 
tion and control, from machine 
design and process work to the main- 
tenance and distribution of heat, light 
and power. These _ responsibilities 
vary with the size of the plant, and 
the character of the industry. 

Some ten years ago, a few far 
seeing business men in New England 
conceived the idea of the develop- 
ment of a “Plant Engineer’s Asso- 
ciation.” This plan was developed 
and an association formed which has 





been carrying on its activities with 
increasing benefits to industry by 
conscientious interchange of ideas. 
This association consists of the plant 
engineers of 25 of the largest in- 
dustries in eastern New England. 
Each member represents a distinct 
industry, so that there is no conflic- 
tion of interest. This organization 
was founded for the advancement 
of plant etigineering problems, and 
the interchange of ideas as pertain- 
ing to the management of a diver- 
sified number of plants. It has 
maintained its organization by creat- 
ing interest among its members 
through efficient committee work. 
Each year its program is developed 
on a majority vote of all members, 
this program being developed around 
a strictly engineering field, with con- 
structive work by independent com- 
mittees, bringing results which are 
beneficial to all members. 

It was soon appreciated that if this 
association should survive, each 
member should join with his con- 
structive criticism, and thought. He 
was given a job to perform, and 
the rest of the association assisted 
with its completion. 

It was found that by limiting the 
association to a small group of men, 
a definite program could be realized 
and executed. The interest was 
stimulated at all times by frequent 
visitations to new plants, the devel- 
opment of research program, and 
investigations upon pertinent prob- 
lems at that particular time. 

This was only one phase of the 
association. Problems relating to 


power transmission, lighting, machine 
designs, construction, and all phases 
of this business were discussed. 





17 





Through the gradual development 
of this intimate contact, it was soon 
realized that no two men had the 
same responsibility or uniformity of 
authority. No two plants recognized 
the importance of this phase of 
organization. That there was a con- 
fliction of authority between depart- 
ments over the administration of 
various phases of business. 

A separate committee was ap- 
pointed to investigate the importance 
of this phase of organization, and 
to develop a “code” which was to 
set forth the duties, responsibilities, 
and inter-department contact, of this 
branch of industrial progress. 

It was found that there was an 
extreme lack of systematic organiza- 
tion in many plants which were not 
affiliated with this association. Also, 
that the management as a group did 
not appreciate the large savings 
which could be realized through 
efficient administration of these va- 
rious departments. 

It was found that management 
considered maintenance and plant 
operation as a necessary evil, one 
which was always considered as an 
overhead cost and had no direct 
relation of profits. This association 
sensed the trend of affairs and knew 
that this branch of the business 
should be operated with just as much 
executive control as any other. It 
should be shown that it could be 
operated on a business-like basis, and 
that modern methods in plant engi- 
neering had just as much a direct 
bearing on production costs as the 
cost of material or labor. It was 
felt that many plants would be able 
to utilize this branch of production 
because a dollar saved in this phase 
of management is just as good as a 
dollar realized through more efficient 
production, or utilization of material. 

The committee appointed for this 
research development has after a 
period of three years of concentrated 
effort evolved the plant engineer’s 
code which appears on pages 43-45 
of this issue of INDUSTRIAL ENcr- 
NEERING. This code is designed to 
be flexible, to meet all conditions of 
plant organization, to be accommo- 
dated by the small plant as well as 
the large one, and to set forth to 
managements the concentrated efforts 
of 25 men who are specialized in 
this branch of engineering. 

The first phase of this code con- 
sists of a general discussion of engi- 
neering activities, embracing various 
responsibilities of the plant engineer- 
ing department, and gradually devel- 
oping the authority and limitations 
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between all branches of departmental 
relations. In designing this code, 
the committee realized the limitations 
of the plant engineer in relation to 
management, and departmental func- 
tion, as well as its responsibilities. 

They were careful to sense that 
the application of this code to any 
individual plant must accommodate 
itself to each individual manager’s 
ideas. The basic problems, however, 
have been thoroughly worked out 
so that inter-departmental friction 
should be reduced to a minimum. 

The second phase of this code is 
a “function” chart, which depicts at 
a glance the broad field of activity 
of this department. It illustrates 
conclusively the relations between 
research, development and design, 
operation and maintenance, all being 
a part of plant engineering. 

Take for instance the problem of 
operation, here we have executive 
control over the generation and dis- 
tribution of power. The problems 
relating to building and grounds, 
such as heating and ventilation, serv- 
ice equipment, fire protection, sanita- 
tion, and safety organizations. 

Likewise, the relation of operation 
to process equipment, as referred to 
quality of performance, safety and 
special process developments. This 
function chart illustrates in a very 
careful way that this broad field of 
endeavor should be headed up by 
one man who can control the various 
sub-departments and eliminate inef- 
ficient operation. 

The third phase of this code is 
covered by two charts designed to 
show the relation of the component 
parts of the plant engineering de- 
partment. Chart J illustrates the 
executive control of the plant engi- 
neering department, as referred to 
an industrial plant located as one 
unit. Here the plant engineer has 
direct contact with the various staff 
departments, consisting of an asso- 
ciation with consulting engineers, 
contractors, or departmental contact, 
as well as those staff functions of 
engineering, office records, inspec- 
tions, development and design. 

The operating functions are care- 
fully shown which divides responsi- 
bilities between operations and main- 
tenance. 


Chart JJ illustrates the organization’ 


which might apply to a larger plant 
with separate factories scattered in 
different cities but controlled from 
a central unit. 

Note — The function chart illus- 
trating the details of the activities of 
the plant engineering department, in 








addition to charts J and JI showing 
the relation of the principal plant 
engineering departments, will be pub- 
lished in an early issue. 

Some of these companies operate 
isolated factories at a distance from 
the central unit through plan 4, 
where there are two men in charge 
of plant engineering; one a master 
mechanic, responsible for mainte- 
nance and mechanical trade, the 
second an operating engineer, who 
has charge of the distribution and 
development of power. 

Plan B illustrates an organization 
where one man has charge of each 
of these branches of plant operation. 
Either one of these plans can be 
duplicated for as many branch fac- 
tories as necessary. 

This association has not adopted 
this code without careful thought and 
consideration. It has been criticised 
by the management of many of the 
member organizations, and those 
criticisms has been built into the de- 
sign of this code, so that it represents 
the practical application of not only 
25 specialists in their field, but the 
sanction, approval, and criticism of 
the various managements interested. 

This code has had several prac- 
tical applications to industry, and - 
plant departments have been designed 
on its theory. Its principles are 
practical because they have been 
proved through years of experience, 
and it was with great satisfaction 
that this association saw the plant 
engineering department of one of 
New England’s largest industries re- 
organized with this code as its. 
foundation. 

The departments were assembled 
under one manager, which brought 
about economies which could not 
have been developed through any 
other method of control. 

The opportunities for the applica- 
tion of these ideas are unlimited in 
the intricate development of Ameri- 
can industry. The responsibilities of 
this phase of management are being 
recognized as one of importance, and 
it is at this time that the plant en- 
gineers association realized that the 
benefits of their experience could 
be utilized by similar associations 
throughout the United States. 

These associations, however, should 
be organized with the serious intent 
of the advancement of this branch 
of industry. It is only by the inter- 
change of ideas, and a serious desire 
to improve operating conditions, 
which in turn reflect themselves in 
reduced production costs, can these 
associations be well worth while. 
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Welding simplified the fabrication of the composite arch beam 


O LONGER is the measure of 
N any manufacturer’s economic 
security to be found in the 
market quotations of his stock; 
neither can it be discovered by an 
examination of last year’s financial 
statement nor by a compilation of 
physical assets. It hangs, in these 
twentieth century years, on something 
entirely intangible, immaterial and 
personal. It hangs, in short, on his 
capacity for change, his ability to see, 
and even foresee, the poverty that lies 
in old methods, ways and tools, and 
the wealth inherent in the new. De- 
signs replace one another more swiftly 
than the recurrent seasons and we 
who produce must find a way to lessen 
the profit-absorbing alterations, or 
die a commercial death. We must 
stop buying resources in equipment 
that will be antedated by a change in 
product, and find permanent escape 
from the cost of new models by which 
we stimulate trade. 
In 1898, when the Cleveland Crane 
& Engineering Company began the 
building of overhead handling equip- 
ment, there were two _ accepted 
methods of producing the structural 
parts of a heavy-duty machine. One 
was by casting it to shape in iron or 
steel ; the other by building it to shape 
with riveted structural steel. Each 
had its place. By them we built 


cranes of from 500 Ib. to 500 tons 
capacity. Today, for the best of rea- 
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sons, we still use them as extensively 
as ever for the manufacture of pow- 
erful units. That best of reasons is, 
of course, the current—and always 
current—human antipathy to radi- 
cal change. We, nor any other 
commercial institution, dare defy it 
utterly. We may only work in the 
amassing and compiling of evidence 
that will slowly and gradually lessen 
its power and overcome its resistance. 

As usual with a new thing, arc 
welding was first used to fill a gap in 
our other processes. For some time 
prior to 1920 we had been gas weld- 
ing the long electric conductors that 
carry the current for cranes; but 
with very indifferent success. The 
unlocalized heat of fusion caused the 
light shapes to warp and distort. In- 
asmuch as some of the conductors 
ran well over a hundred feet in 
length and needed perfect alignment, 
that was a serious defect. It was our 
first inducement to try the new 
method of joining metals. 

When electric arc welding solved 
our conductor difficulties we cast 
about for other incidental ways to 
employ it. And gradually as our 
knowledge and familiarity with it in- 
creased our respect for it heightened 
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and our belief in it grew. It was not 
until 1923, however, that we had the 
proof of the sterling qualities of an 
arc weld that brought us to our 
present conviction of its universal 
applicability as a stressed joint. At 
that time we were engaged in exten- 
sive locomotive fire box repair. As 
many of my readers will know, loco- 
motive fire box sheets fail at the edge 
of the fire line. To repair them with 
a riveted patch at that point is both 
expensive and arduous and often un- 
satisfactory. Here then was an 
ideal place for our new tool to try its 
mettle, a perfect job for welding to do. 
We did not know whether a weld 
would stand the boiler pressure, the 
terrific incessant vibration and the 
shock of the heavy firing tools. We 
did not know, but we were confident 
enough that it would, to make a trial. 
From the very first, our critical tests 
made with a “Stable-Arc” we'der, 
manufactured by the Lincoln Electric 
Company, met with success. The 
welds held and wore and were pleas- 
ing in every way. That was the thing 
that really made us pause, that made 
us stop and think. And our thought 
was what is truly common knowl- 
edge, that the substance of a weld is 
cast steel, and as such, calculable as 
to strength in tension and shear by 
the known values of that metal. 
Having established the practica- 
bility of electric arc welding to our 
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A TRAMRAIL SWITCH AS- 
SEMBLED ENTIRELY BY 
ELECTRIC ARC-WELDING 





eminent satisfaction, we saw that it 
opened two enticing vistas to the eye. 
The first led to the reduction of 
manufacturing costs; the second, and 
by no means the least, to a larger 
utilization of rolled steel shapes. 
Both of these were, as we have said, 
enticing vistas; both merged per- 
ceptibly into one another; and both 
disclosed at the end of their way the 
dawn of a sturdier, more rugged 
product. 

Welding, we saw, would reduce our 
production charges by permitting us 
to build from standard steel shapes, 
parts that had heretofore been cast. 
Jt would likewise obviate many 
of the conventional members of 
riveted joints, viz: corner angles, 
gussets, shelf angles, etc. It would 





save pattern, foundry and machin- 
ing charges in the cast class of parts; 
template, punching, reaming and 
riveting charges in the fabricated ; and 
substitute for both the lesser welding 
cost. But what is more important it 
would give us a better finished product 
wherever it was used. Cast iron is 
not the equal to commercial steel for 
building cranes. It cannot stand 
shock, overload and abuse in any- 
thing like the manner of its more 
ductile cousin. Rivets are not in- 
variably tight. Even when driven 
with the utmost pains and care they 
will work loose. They cannot com- 
pletely fill the holes into which they 
are expanded hot, when the contrac- 
tion of cooling has taken place. 

Our realization of the benefits of 


CLOSE-UP OF A VERY SUCCESSFUL METHOD 
Note the way in which round stock has been used to rein- 
force the joints under greatest strain. 











NOTE THE CAB, THE MOTOR FRAME AND THE HOOK 
A tramrail unit showing many good examples of welding. 












welding hinged on two things: the 
education of a welding staff, and a 
buying public. The first was less 
difficult than the second, though even 
in the latter we encountered almost a 
minimum of opposition in lighter 
work. 

Overhead tramrail systems consti- 
tute one of our major products, and 
it is in them that arc welding has 
found its widest use. In one of the 
._photographs accompanying this paper 
a section of our standard arch beam 
is pictured under test. For its gen- 
eral interest value I should like to tell 
something of the composition and 
assembly of this part for it illustrates 
in a very definite and concrete way a 
vast miscellanea of unusual opera- 
tions rendered practicable by elec- 
tric arc welding. The lower mem- 
ber of the composite arch beam is a 
hard, high, carbon-high manganese 
steel rail; the upper member, half of 
a mild-steel girder beam punched in 
the manner shown. 

The hard rail is used to lessen wear 
and overcome the tendency of mild 
steel to peen at joints under the con- 
tinued pounding of carrier wheels. 
It is admirably suited to this service 
for it takes a high polish on the wheel 
bosses and lessens friction to a 
measurable degree. Where it can be 
supported at frequent intervals by 
hanger rods it offers no structural 
obstacles, but it cannot always be so 
supported. In many instances where 
tramrail systems were installed in the 
modern type of factory building, it 
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MAKING A SHOP TEST Of THE STRENGTH OF AN 
ELECTRIC-ARC BUTT WELD 


was necessary to build up an overhead 
steel supporting beam. This pro- 
cedure was rather more expensive 
than we liked and involved the in- 
stallation in an undesirable way. So 
the composite beam was conceived 
and designed. In our first study it 
presented itself as the perfect solution 
to our problem, but it seemed until 
we considered it as a welding job 
extremely difficult of execution on a 
commercial scale. The high, carbon- 
high manganese rail could not be 
punched, and drilling holes for clips 
at the close spacing necessary was too 
expensive. With welding only was it 
feasible. 

In our early trial beams we en- 
countered splits and failures of the 
rail after cooling, but the explanation 
of that was not far to seek, or the 
solution difficult. We had been weld- 
ing the joints over their full length 
in straight progression, taking no 
account of the variable elongation of 
the two parts. When we reduced the 
weld of each joint to half and made 
the assembly two operations instead 
of one, our troubles vanished. Since 
then, we have had no failures of the 
rails in service to record. In passing, 
and as a tribute to arc welding, I must 
make mention of the fact that in our 
experimental arch beam tests it was 
invariably the rail that ruptured and 
not the weld. 

A ten ton, 60-ft. span overhead 
electric traveling crane, constructed 
entirely by electric arc welding is now 
in daily service in our shop and stands 
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as a splendid empiric demonstration 
of the absolute practicability of arc 
welding as a commercial structural 
process. Its bridge girders are of the 
fish-belly, box type, made up of two 
webs, a top and bottom cover plate 
and the necessary diaphragms. 

The advantages of welded: con- 
struction in such a case as this are 
several; greater stiffness, greater 
rigidity, elimination of unnecessary 
weight and ability to resist the torque 
of a swinging load to enumerate 
a few. 

When the bridge girders were 
completed we subjected them to in- 
ordinately severe tests, with the hap- 
piest results. They were designed 
with a comfortable factor of safety, 
for a ten-ton maximum lift. In try- 











THE NORMAL MAXIMUM 
LOAD IS 1 TON 


Testing the welds of an 
arch beam rail in straight 
tension. 


ing them we used for each girder, an 
impacted test load of nineteen tons 
falling at the rate of 35 f.pm. We 
repeated this test, not once but many 
times. At the end, the girders had 
not taken any permanent set nor had 
any welds started. The most exact- 
ingly fabricated girder of the riveted 
type could not have done so well. 

The time will undoubtedly come 
and not at too distant a date when 
electric arc welding will be universally 
accepted and employed for all manner 
of industrial and structural purposes. 
And, when that time does come this 
youngest of sciences will not be so 
accepted primarily because of its cost 
reducing potentialities, but because 
it makes better construction possible 
and commercially feasible. 


THE TERRIFIC TWISTING STRAIN DID NOT 
RUPTURE THE JOINT 
















Protecting stored 





HOW DO YOU STORE COILS? 


At the left they are exposed 
to moisture, fumes, and other 


injurious elements. Below you 


see them as they are usually 
received from the manufacturer. 
After checking, why not repack 
and store with the same pro- 
tection? 





Field and Armature 


HE manner in which insulated 
coils and other electrical parts 
are stored, and the protection 
they receive, determine in a large 
measure the quality of the service that 
they will give when put in operation. 
It is hoped, therefor, that the follow- 
ing suggestions on their storage and 
the several elementary precautions 
which must be observed, will obviate 
some of the exasperating production 
losses and delays sometimes caused 
by the failure of electrical equipment 
improperly cared for while in storage. 
Recently, a plant came to our notice 
because of its excessively high motor 
repair costs. This concern did its 
own motor rewinding, but purchased 
spare coils from the manufacturer. 
It was the practice to keep quite a 
large supply of these on hand because 
of the frequent breakdowns. 

On an inspection through the fac- 
tory we came to the electrical store- 
room. This storeroom was located 
at the end of a long building in which 
considerable grinding and machining 
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COILS 


of cast iron and steel was done. In 
one of the storage bins we found 
several sets of mush-wound coils, 
that is, coils that have been shaped 
but not insulated, lying unprotected 
and coated with a thick covering of 
heavy black dust. Purely out of 
curiosity we submitted some of this 
dust to test and found that a mound 
about 3? in. long was sufficient to 
transmit current between two 110-volt 
lamp leads. The cause of the fre- 
quent repairs immediately became 
apparent. Doubtless the coils were 
cleaned before using, but it was 
almost impossible to entirely remove 
the metal dust that had lodged in the 
fabric covering. It is significant to 
note that after the coils had been 
given better protection there was a 
perceptible decrease in the number 
and cost of repairs. 

Some of the more important ele- 
ments against which insulated coils 
and parts must be protected are: 
extreme temperatures, moisture, acids, 
steam, fumes containing chemicals 


By A. C. Roe 


such as ammonia, or those emitted 
from a battery charging room, drip- 
ping oil, gasoline, metallic dust, etc. 
It may be of interest to learn that 
the covers of insulated cables used 
in telephone exchanges are treated 
with arsenic to prevent injury by 
insects and rodents. 

An interesting example of the 
injurious effect of fumes on insula- 
tion was brought to light when we 
received a letter from a customer, 
who stated that after about six 
months’ storage his spare coils were 
unfit for use. The insulation had 
softened and the varnish had fallen 
off in spots. Upon investigation we 
found that the storeroom was located 
directly above a tank containing a 
cleaning solution which was used by 
the night force to remove grease and 
enamel from dipping baskets and 
other objects of this nature. The 
solution was kept boiling all night 
and the strong fumes had seeped 
through to the floor above, attacking 

(Please turn to page 45) 
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Pittsburgh Section of the 





A‘1-&S-E-E 


Holds Annual Technical Session 


HE Pittsburgh section of the 

Association of Iron and Steel 

Electrical Engineers held their 
annual technical session and Christ- 
mas party at the William Penn Hotel, 
Saturday, Dec. 17. The technical 
session was held in the afternoon 
beginning at 2:30 followed by the 
dinner at 6:30 and entertainment at 
8 o'clock. 

An innovation of the technical ses- 
sion was the arrangement of the pro- 
gram, “general ideas and discussions” 
by which several widely different sub- 
jects of general interest to the mem- 
bership were discussed. 

The meeting was in charge of 
the Pittsburgh section chairman, 
W. E. Miller, electrical superin- 
tendent, Johnstown plant, Bethlehem 
Steel Company. During the discus- 
sions on the combustion subjects, the 
meeting was turned over to Mr. 
Flanagan who is chairman of the 
combustion section. 

The first subject discussed was 
“Structural Steel Welding.” A. M. 
Candy of the Westinghouse Electric 
& Manufacturing Company gave a 
short talk on this subject outlining 
laboratory tests that were made 
before commercial use of arc welding 
in building construction was started, 
and citing some of the advantages of 
this new type of steel fabrication. 
Among the advantages cited were: 

1. For equal strength a saving of 
from 10 to 12 per cent of steel weight 
can be effected. 

2. The noise 
eliminated. 

3. By welding, beams may be made 
continuous through columns increas- 
ing the strength and rigidity of the 
structure. 

4. The welded joints are smooth, 
making painting easy and leaving less 
opportunity for rust attack. 

Following this introductory talk, 
Mr. Candy showed lantern slides illus- 
trating applications of welding to 
replace riveting. Girder designs with 
accompanying stress-strain diagrams 
were shown. Where welding was 
used merely to replace riveting, 
increase in ultimate strength was but 


of riyeting is 
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a few per cent, but by what Mr. 


Candy termed “rational design,” dis- 
posing the steel to meet calculated 
stresses, it was found that a girder of 
18 per cent less weight gave approxi- 
mately the same strength, while one 
of the same weight gave 60 per cent 
greater strength than a girder of 
conventional riveted design. 

Mr. Candy also showed a number 
of slides showing how arc welding is 
being used in the shops of ‘the 
Westinghouse Company to build up 
machine parts that were formerly 





Some of the high lights 
of the meeting 
and Christmas Party 
held Dec. 17, at the 
William Penn Hotel 





made of cast steel or cast iron. 
Examples shown were frames and 
rotors of synchronous motors, frames 
of large turbo-generators, bedplates 
for all types of machines, bearing 
brackets for water-wheel generators 
and end bells for various types of 
machines. Savings up to 50 per cent 
in some cases are made by the use of 
welded construction and the finished 
structure is equal and often superior 
to the replaced cast part. 

In opening the discussion Mr. Cum- 
mins of the Duquesne plant, Carnegie 
Steel Company, stated that his com- 
pany had used arc-welded crane trol- 
leys for several years. He also men- 
tioned the use of arc welding in con- 
structing crane cabs and walkways, 
stating the welded cabs could be 
erected for one-half the cost of rivet- 
ing and that they had the further 
advantage of longer life, as he found 
the riveted cabs required replacement 
every seven or eight years, due to the 
vibration. 

Mr. Standing, electrical superin- 
tendent, Bethlehem Steel Company, 


By A. F. Kenyon 


told of the work being done by 
the American Welding Society in 
conducting tests and formulating 
standard designs and methods of mak- 
ing welded joints® He pointed out 
that the quality of the weld depends 
in a very great measure on the ability 
of the welding operator and that this 
human factor must be given consid- 
eration before arc welding can be 
universally used. 

Mr. Shoemaker, maintenance super- 
intendent, American Rolling Mill 
Company, inquired if welding had 
been applied to the fabrication of box 
girders for cranes, pointing out that 
on such a complicated structure warp- 
ing might occur to seriously affect the 
alignment of the completed structure. 
Mr. Candy replied that such work 
had not yet been undertaken, but that 
warping can be kept to a minimum by 
properly laying out the work. 

At this point Mr. Miller gave the 
chair to Mr. Flanagan, who intro- 
duced the subject “Development of 
Combustion Control Equipment.” A 
representative of the Smoot Engi- 
neering Company talked on this sub- 
ject, saying that several manufac- 
turers now have available apparatus 
which is suitable for the control 


of combustion in boiler furnace 
applications. 
Mr. Chandler, American Heat 


Economy Bureau, discussed the appli- 
cation of combustion control to open- 
hearth and billet-heating furnaces. 
Mr. Miller next called on A. M. 
McCutcheon, vice president, Reliance 
Electric Company, who discussed the 
use of motor rollers for roller tables. 
In the motor-roller stationary part of 
the induction motor, in which is 
placed the primary winding, is made 
the inner member, whereas the 
rotating part with the squirrel-cage 
winding is made as the outer member. 
The outer rotating part is fitted into 
the roll which is carried by end 
brackets and bearings on the station- 
ary shaft. Mr. McCutcheon stated 
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the following advantages for this 
arrangement : 

1. Small space requirement due to 
the absence of an external motor. 

2. Ease of removal from the table. 

3. Ability to maintain mechanical 
alignment. 

4. Very light foundations may be 
used. 

The motor rollers can be operated 
from any circuit of suitable char- 
acteristics, but they are generally 
applied where speed adjustment is 
required, and in such cases power for 
their operation is supplied from a 
separate synchronous generator which 
is driven by an adjustable-speed, d.c. 
motor. The motor roller speed varies 
directly with the frequency of the 
power supply, so that the speed of an 
entire table may be varied by adjust- 
ing the speed of the d.c. motor driv- 
ing the synchronous generator. It is 
also noted that in adjusting the speed 
the field setting of the generator is 
not changed, thus the voltage of the 
generators varies with the speed. 
This is as it should be for the 
reactance of the circuits varies with 
the frequency, hence with the voltage 
and constant density is maintained in 
the motor magnetic circuits. The 
motor thus has the same torque 
capacity throughout its speed range. 
Mr. McCutcheon said it was feasible 
to operate the motors over a fre- 
quency range of from 3 to 60 cycles, 
although this was seldom necessary. 

In case a greater torque than the 
rated value were required, this could 
be obtained by temporarily increasing 
the generator excitation. The motor 
torque capacity varies as the square 
of the generator voltage. 

The motors may be quickly stopped 
by plugging or by connecting the 
stator winding to a source of d.c. 
supply giving the effect of dynamic 
braking. He cited an example of a 
36-in. long by 14-in. diam. roller 
being reversed from 600 r.p.m. in one 
direction to the same speed in the 
opposite direction in 24 sec. In 
order to have the best characteristic 
for rapid acceleration, the motor 
should have its maximum torque at 
standstill. In plugging service, it is 
essential that the generator supplying 
power to the motors be of very ample 
capacity in order to be able to main- 
tain its voltage during the peak load 
caused by plugging the motor. 

In commenting upon the operation 
of motor rollers in the runout tables 
of continuous mills, Mr. McCutcheon 
stated that the increase in load, due 
to a piece being on the table, was only 
about 6 per cent over the friction 
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load. However, if the motors are 
operated at a higher or lower speed, 
than the delivery speed of the mill, 
causing the roller to slip under the 
piece, then the load may be consid- 
erably greater than the friction load. 

F. W. Cramer, Johnstown plant, 
Bethlehem Steel Company, discussed 
Mr. McCutcheon’s paper. He stated 
that it was the practice in his plant 
to connect every fifth motor on a table 
in the same circuit, so that one-fifth 
of the motors could be disconnected 
from the power supply without effect- 
ing the operation of the remaining 
motors. 

Mr. Lewis of the Crocker Wheeler 
Company pointed out that for suc- 
cessful operation it was essential that 
the roller motors be designed for such 
service, and that it was desirable to 
have the motors of such characteristics 
that they could be operated at con- 
stang speed from the shop circuit in 
case of accident to the variable- 
frequency, m.g. set. 

In further discussion, Mr. Dean of 
the Westinghouse Electric & Manu- 
facturing Company stated that the 
runout tables of continuous mills are 
quite commonly driven by individual 
motors and until recently these have 
been of the external motor type, 
rather than of the motor roller type 
described by Mr. McCutcheon. In 
using the external motor the mechani- 
cal arrangement may take one of the 
following three forms: 

1. A motor of standard frame con- 
struction can be used by flexibly 
coupling it to the roller shaft. 

2. The roller shaft may be extended 
at one end and the motor rotor over- 
hung on the roller shaft extension. 

3. A motor of rugged mechanical 
construction may be used with the 
roller overhung on the motor shaft 
extension. 

This latter method is applicable 
only where the roller length is com- 
paratively short. In addition to the 
methods of quick stopping mentioned 
by Mr. McCutcheon, Mr. Dean stated 
if was feasible to stop or reverse the 
roller motors by dynamic braking or 
plugging of the d.c. motor driving 
the variable frequency set. 

B. M. Jones, relay engineer, 
Duquesne Light Company, read a 
paper “Relations Between Central 
Stations and Steel Plants in Connec- 
tion With Protective Equipment.” 
Mr. Jones pointed out that to give 
the best electric service to industrial 
customers it was essential for the 
central station company to co-operate 
with the customer’s engineers in order 
that protective equipment could be 


installed to meet the customer’s 
requirements. He stated that the most 
important piece of protective equip- 
ment was probably the oil circuit 
breaker and that it was essential that 
oil circuit breakers of the proper 
interrupting capacity be installed to 
take care of the maximum, short- 
circuit currents. 

Mr. Cummins, Duquesne plant, 
Carnegie Steel Company, discussed 
Mr. Jones’ paper and pointed out that 
on steel-plant systems it was fully as 
important to see that the oil circuit 
breakers were of sufficient mechani- 
cal strength to carry the initial rush, 
short-circuit current, as it was to have 
them of high interrupting capacity. 
He also mentioned that current limit- 
ing reactors are useful in other ways 
than limiting the short-circuit current 
which the oil circuit breakers must 
interrupt. For instance, if reactors 
are installed on feeder circuits a short 
circuit on the feeder will not greatly 
reduce the bus voltage and thus syn- 
chronous apparatus will not. fall out 
of step during the disturbance, 
whereas if the feeder reactor were not 
used the bus voltage would drop to a 
low value and probably trip off the 
synchronous apparatus. 

Mr. Flanagan again took charge of 
the meeting and called on H. C. Sei- 
bert, Bethlehem Steel Company, who 
read a paper on “The Use of Mixed 
Gases.” He pointed out that in a 
modern plant producing structural” 
steel shapes, approximately 30 to 35 
per cent of the operating cost was for 
fuel and ‘hat 40 to 45 per cent 
of the opera.ing cost was for labor. 
Improvements in plant layouts have 
considerably reduced the proportion 
of cost, due to labor, but until 
recently little has been done to reduce 
the other large item in steel-plant 
operating costs. 

Mr. Miller next called on Mr. Cole 
of the General Electric Company, 
who described the process for atomic- 
hydrogen welding. He showed sev- 
eral slides of equipment used for this 
work. By this process the weld 
is made in atmosphere of atomic 
hydrogen using tungsten electrodes. 
The arc is regulated by means of a 
reactor. The process requires a com- 
paratively high voltage to strike the 
arc after which the voltage is reduced 
and maintained at the lower value, 
while making the weld. Mr. Cole 
stated that it was comparatively 
simple to teach men to do this work 
and that a good acetylene welder 
could learn the process in a half hour. 
About 26 of these equipments are in 
Service in the Schenectady shops. 
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Real 


FIRE 
Protection 


is Fire 


Prevention 


By James A. Harte 


Foamite-Childs Corporation, 


IRE plays no favorites—it is a 
J sive menace that threatens 

every man, every business. It 
reaches everywhere to take its claim 
in ruined property; to brand the 
stamp of failure on thousands of 
going concerns; to exact its toll in 
human lives. You may never have 
had a fire. But, tomorrow you may 
have one that will wipe out the busi- 
ness that it has taken years of hard 
work to build up. Fire follows, no 
schedule. Every day $1,500,000 worth 
of property is burned up. 

When someone discovers a way to 
tell when and where and to whom 
fire will come, then and only then 
can industrial property owners neglect 
to have on hand adequate first-aid, 
fire protection equipment. 

Ask your fire chief or insurance 
agent how to put out an oil fire— 
an electrical fire—an ordinary fire. 
His answer will show that a first-aid 
method effective on one kind of fire 
may prove useless on another kind. 
Which explains why so many fires 
gain destructive headway, interrupt- 
ing business and causing losses that 
fire insurance can never repay. 

There are many different kinds of 
fires and for each of. them there is an 
extinguisher which is the most effec- 
tive. For the ordinary fire of 


wood and rubbish, almost any good 
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Chief Engineer, 
Utica, New York 












Someone took a chance here, and lost 


extinguishing device, or even water 
alone, will usually bring results; but 
for the extra-hazardous fires, such 
as those of oils, greases, paints and 
other inflammable materials found in 
the plant, the simple remedies will not 
suffice. Where there are unusual 
risks, special extinguishing devices 
should be provided which will be 
most effective against the particular 
hazards in question. Only the right 
type of fire extinguisher in the right 
place will give sure protection. 

Hundreds of unfortunate instances 
may be cited where people placed 
faith in extinguishing equipment that 
was not adequate for the property 
they supposedly safeguarded. Mis- 
application can be made with almost 
any type of fire extinguishing equip- 
ment; yet each type will put out fire 
under the particular conditions under 
which it can be effective. 

There are only two ways to 
extinguish fire. One by cooling the 
burning material down below its 
burning point, and the other by 
excluding oxygen from the material 
so as to smother the fire. Most 
extinguishing devices produce both 
effects, but with one in much greater 
proportion than the other. 

The “cooling” method is employed 
in extinguishing devices that dis- 
charge principally water, such as soda 








solutions or calcium chloride solutions. 

Water has always been and will 
continue to be used most widely for 
extensive fire fighting, because it 
is almost universally available. But 
it is not used by itself to any 
great extent in fire extinguishers 
or engines. Extinguishing devices 
employing water (or a soda solution ) 
must be placed in a heated cabinet 
when installed in places subject to 
freezing temperatures—both to avoid 
injury to the pressure container and 
to insure efficient operation. Chemi- 
cal reactions are sluggish at low tem- 
peratures. Non-freezing extinguishing 
devices using calcium chloride solu- 
tion, however, can employ solutions 
of such concentration that they will 
withstand temperatures as low as 
40 deg. below zero. 

Although extinguishing devices that 
discharge water or a soda solution 
are effective on ordinary fires, they 
cannot be properly recommended for 
extra-hazardous fires, such as those 
in oil and paint, or for fires in live, 
high-voltage electrical equipment. 
Water and liquid chemical solutions 
cannot extinguish and will frequently 
spread a fire of oil or other inflam- 
mable liquid. They are also, to some 
extent, conductors of electricity. 

It may be seen from the above that 
the “cooling” method is effective on 
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OILS AND INFLAMMABLE LIQUIDS CAN BE 
SAFELY STORED 
This was a pretty hot place but the tanks are intact. 


fires in certain kinds of materials but 
not effective on others. The “‘smoth- 
ering’ method, however, is effective 
on fires in practically all kinds of 
materials including oils, greases, etc. 
The “smothering” principle, there- 
fore, has a wider application in fire 
control than the “cooling’’ principle. 

There are two types of extinguish- 
ing devices which employ the “smoth- 
ering” principle—one using a free gas 
and the other a foam. 

The gas-smothering types (which 
have a carbon tetrachloride base) 
produce a heavy free gas which seeks 
the floor level. 

The advantages of the gas smoth- 
ering (carbon tetrachloride) type of 
extinguisher are: First, its stream is 
a non-conductor of electricity, and, 
therefore, safe on live, high-voltage 
electric fires. Second, because of its 
convenient size and the fact that it 
has a low freezing temperature, it is 
adapted to use on automobiles, trucks, 
motor boats, etc. 

Although this type of extinguishing 
agent is valuable for the purposes for 
which it is intended, it cannot be 
properly recommended for use else- 
where. The gases, which are heavier 
than air, seek the floor level, which 
makes it valueless for overhead fires 
or fires of large area where the 
blanket does not completely smother 
it or may become dislodged or dissi- 
pated by drafts of air or the draft of 
the fire. 

Inasmuch as free gas is effective on 
fires under certain conditions, it is 
not effective under other conditions 
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(as, for example, under conditions 
where the free gas cannot retain 
itself at the necessary concentration 
at the seat of the fire). 

All forms of Foamite Protection 
(whether portable, stationary or 
motorized) extinguish and control 
fire by the “smothering” process, by 
cutting off the air necessary to com- 
bustion with an air-tight, heat- 
resisting layer of tough, durable 
bubbles containing carbon dioxide 
gas. These bubbles result from a 
chemical reaction produced by the 
mixture of Foamite “A” and “B” 
solution, the latter employing Fire- 
foam Liquid Stabilizer. The stabilizer 
gives permanence to the foam and 
prevents the carbon dioxide gas 
(generated by mixing the “A” and 
“B” solutions) from escaping use- 
lessly into the atmosphere. 

The stream from the portable 
apparatus with which this blanket is 
applied to a burning surface is 
discharged under self-generated pres- 
sure and is expanded eight times the 
volume of the chemical solutions 
employed. In other words, a 2-gal. 
extinguisher discharges about 20 gal. 
of Firefoam. 

This extinguishing agent covers 
and clings to any burning surface, 
liquid or solid, vertical or horizontal. 
It floats on liquids, however volatile. 
The draught of the fire will not carry 
it away; reignition and reflash are 
impossible. Firefoam insulates sur- 
faces against fire for a longer time 
than extinguishing agents that merely 
wet the surface and run off. It cuts 





TWO TYPES OF HAND 
EXTINGUISHERS 
The Fire-Gun at the left is suit- 
able for Class “C” fires, live, 
high-voltage electrical risks. 
The 2%-gal., Non-Freezing ex- 
tinguisher at the right is suit- 
able for Class “A” fires, wood, 

rubbish, etc. 
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down punishing heat and smoke and 
gives the operator courage and con- 
fidence to stick to his job. It puts 
fire out and keeps it out. 

Also, it has a lesser wetting effect 
than cooling agents. It puts the fire 
out with minimum of damage to 
property since there is none of the 
soaking and dripping of water or 
liquid chemicals. After the fire is 
out, it dries and may be brushed or 
washed away. 

The containing equipment, how- 
ever, must be protected against freez- 
ing in places where low temperatures 
are common. It possesses the obvious 
advantage of extinguishing both ordi- 
nary and extra-hazardous fires, and 
permits standardization on a single 
type of equipment. 

A very important consideration in 





THE FIRE DOOR IS A VALU- 
ABLE PRECAUTIONARY 
MEASURE AND SHOULD BE 
INSTALLED WHEREVER 
POSSIBLD 
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THIS ILLUSTRATES THE 


HEAT-RESISTING PROPER- 
TIES OF FIREFOAM 


The handful of foam is being 
subjected to the flame of a Bun- 
sen burner, 1,800 deg. F. 





choosing extinguishing devices is the 
matter of size—by which is meant 
volume of contents. It is always 
wise to install the maximum size 
which the persons who may use the 
device can carry and operate readily. 
It may not require the full quantity 
to put out a fire that is discovered at 
the very outbreak ; but many fires are 
not detected at once. The standard 
24-gal. size is preferable to smaller 
sizes—except for automobiles and 
motor boats where it cannot be con- 
veniently carried, or in the home 
where the 14-gal. extinguisher can 
be more easily operated by a woman 
or child in an emergency. 

It is best to have every piece of 
fire extinguishing equipment operate 
in the same manner. This saves 





STEEL FURNITURE WILL 
ALSO HELP TO REDUCE 
FIRE LOSSES 


This section of shelving survived 
a serious fire, 
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THE HAND EXTINGUISHER IN 


time and confusion when fire breaks 
out. In general, the most satisfac- 
tory method is that which requires 
the operator merely to turn the 
extinguisher upside down, the rest of 
the operation being automatic. By 
this method en‘ire attention can be 
given to directing the stream, without 
the wasteful and somewhat strenuous 
effort of pumping. The pumping 
method (as employed in the smaller 
carbon tetrachloride extinguishers ) 
is, however, the only practical method 
of operating extinguishers for auto- 
mobiles, motor boats, etc. 

Modern fire extinguishing devices 
that are correctly designed to embody 
any one of the principles or methods 
perfected by the science of fire pro- 
tection are “approved” and labeled by 
the Underwriters’ Laboratories, a 
national institution maintained by the 
National Board of Fire Underwriters 
for the examination and testing of 
appliances bearing on fire hazards. 
But it is highly important to know 
that there are several different kinds 
of Underwriters’ “approval,” for fire 
extinguishers, and that each one 
indicates the type or class of fire for 
which the extinguisher is effective. 

For all practical purposes, the Un- 
derwriters’ Laboratories have classi- 
fied incipient fires into three general 
classes, known as Class “A,” Class 
“B” and Class “C” fires. Briefly, 
Class “A” fires may be defined as 
incipient fires in ordinary combustible 
materials; Class “B” fires as those of 
inflammable liquids, greases, etc. ; and 
Class “‘C” fires, however, may be de- 


ACTION 
A 24-gal. “CA” type extinguisher quenching an 
oil fire in a machine shop. 


fined as those in electrical equipment. 

The Underwriters’ rating “A-1” 
on an extinguisher means that one 
such extinguisher is considered a unit 
of protection for Class “A” fires. The 
letter “A” signifies the class of fire 
against which the extinguisher is 
effective; the absence of the letters 
“B” and “C” is a warning that the 
device cannot be expected to give 
suitable protection for Class “B” or 
Class “C” fires. The numeral “1” 
means that one such extinguisher 
makes a unit of protection. An 
“A-2” rating signifies that two such 
extinguishers are required to make 
up a unit of protection against Class 
“A” fires. Similarly the “B-2, C-2” 
ratings on an extinguisher mean that 
two such extinguishers are necessary 
to make up a unit of protection for 
Class “B” or Class “C” fires—the 
absence of the letter “A” is a warning 
that the device cannot be expected to 
give suitable protection for Class 
“A” fires. 

The surest and most satisfactory 
way to ascertain just what type of 
equipment will best protect your 
particular risks is to consult organiza- 
tions who offer complete fire protec- 
tion service. There is such a com- 
pany that manufactures all standard 
types of chemical fire appliances and 
can therefore speak with authority 
and without prejudice. Being experts 
on all kinds of fires and having prac- 
tical experience in the whole field of 
controlling fires scientifically they can 
analyze your needs and adapt exactly 
the right protection to the right place. 


27 





pour test and viscosity in a mineral 
lubricant, the one varying more or less 
with the other for oils from the same 
base or type of crude. For example, 
with lower viscosity oils, that is, oils 
of greater relative fluidity, the pour 
test will be lower. Especially is this 
true for those of napthenic base, or 
for paraffine base oils which have 
been refined to remove the greater 
proportion of their wax content. 

As viscosity increase, however, and 
steam cylinder oil, gear lubricants 
or wire rope preparations are en- 
countered, the pour test will be found 
to be decidedly higher, in many in- 
stances well above the freezing point 
of water. Lack of adequate fluidity 
in such products may be a serious 
matter, for in many cases shaft bear- 
ings must be served by the same 
lubricant. If, therefore, this product 
is unable to flow to bearing clear- 
ances, penetrate to the rolling ele- 
ments in anti-friction bearings, or 
pass readily through pressure lubri- 
cation systems, decidedly abnormal 
wear may develop. In a bearing this 
will be more conducive to difficulty 


Low-Temperature Lubrication 


(Continue m Page 11) 

than on gear teeth for it will involve 
the possibility of seizing, burned out 
bearings and misalignment. Repair, 
under such conditions, will be vir- 
tually mandatory, whereas with worn 
gear teeth, noise and decrease in the 
efficiency of power transmission may 
be the most serious consequences for 
a long time. 

The ability of an oil to function 
effectively can frequently be tested 
in a comparatively rough manner by 
simply exposing a sample bottle of 
the product to the prevailing tem- 
peratures of operation. This can be 
developed into a rough measure of the 
pour test if the temperature of ap- 
proximate congealment is noted, pro- 
vided it is as cold as that. A more 
positive test, however, is to expose 
a sample of oil to gradually lowered 
temperatures, noting the degree of 
sluggishness at five-degree intervals. 
When oil ceases to drop from a sub- 
merged thermometer, as it is with- 
drawn, the temperature observed can 
be taken as being approximately the 
pour test. 

Whereas the pour test may be re- 





garded as a measure of the relative 
degree of sluggishness of an oil, the 
viscosity will be a measure of its 
relative fluidity. Viscosity involves 
internal or fluid friction. It will vary 
inversely with temperature, that is, 
the lower the temperature the higher 
the viscosity. Note, in this respect, the 
similarity to the pour test, especially 
where low temperatures are involved 
from the viewpoint of fluidity. 

In the selection of lubricating oils 
for low temperature service the op- 
erating viscosity should be the factor 
to consider when deciding upon the 
relative degree of fluidity necessary. 
Lubricating oils are specified as to 
viscosity at certain standard tempera- 
tures, viz., 100 deg. or 210 deg. F. 
Obviously, such specifications while 
of value from a comparative view- 
point, will tell but little as to how the 
oil will behave at perhaps 20 deg. F. 
It is the viscosity or relative fluidity 
at the actual temperature of operation 
in which we are interested. This, 
however, can be determined from a 
suitable temperature-viscosity chart 
for the lubricant in question. 


Straight-Line Conveyor Applications 


classes of articles is evidence of the 
versatility of gravity rollers. 

The dollars and cents results of 
such applications, so far as they can 
be ascertained, are no less notable 
than the operating results. It is indi- 
cated in most cases that from one- 
third to one-half of labor costs are 
saved and that labor turn over is much 
reduced. 

In handling brick and _ building 
block as in Fig. 6, several manufac- 
turers report that savings in unload- 
ing cars average from $12 to $14 a 
car, and that “the handling capacity 
is unlimited.” 

There are numerous instances in 
which neither a chain conveyor nor a 
gravity roller alone will exactly meet 
a given condition. Instances will come 
to the minds of those who have dealt 
with such problems, where it was evi- 
dent that perhaps a specified combina- 
tion of equipment would prove more 
efficient. For example, on a very 
long run of gravity conveyor the high 
end of the run is elevated about 5 
ft. above the floor, but at a dis- 
tance of about 300 ft. the low end 
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has practically reached the floor level. 

In order to continue the course, 
therefore, some means of raising the 
conveyor line to a new starting point 
must be used. An inclined chain con- 
veyor as in Fig. 7, consisting of two 
strands of roller chain, with push 
bars at intervals, is used for this pur- 
pose. Boxes or other articles are 
discharged at the end of the roller 
conveyor, onto a steel plate apron 
which forms the bottom of the chain 
conveyor. The separator bars of the 
conveyor push the packages up the in- 
clined surface of the apron and place 
them upon a second gravity roller 
conveyor. 

Throughout the plant of the Camp- 
bell Soup Company, of Camden, 
N. J., an extensive system of gravity 
roller conveyors and push bar ele- 
vators Fig. 8, handles the entire 
canned product of the factory, making 
use of the method just described for 
adjusting the incline of long conveyer 
lines. 

Many other instances of similar 
combinations could be cited, all of 
which indicate clearly the trend to- 


ward the use of standardized equip- 
ment. 

Industry in general is beginning to 
realize that production at full capacity 
is limited only by the capacity of the 
public to consume. The ability to 
consume is apparently a most expan- 
sible attribute as indicated by the 
U. S. Department of Commerce re- 
ports. Since 1913 the total national 
income has increased 66 per cent 
while real wages have increased 33 
per,cent, with correspondingly great 
increases in purchasing power, both 
by industry and by individuals. 

It is the opinion of many, that a 
wide market for goods is most readily 
attainable when the producers are 
themselves able to buy the product of 
their labor. Therefore, all mechani- 
cal equipment that materially reduces 
cost is a direct aid to increased con- 
sumption. 

The part taken by the mechanical 
handling of materials way will be said 
to be the measure of an industry’s 
ability to increase the number of con- 
sumers, as well as to raise its divi- 
dend rate. 
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Tensile strength is not all 
important in a set of speci- 
fications. A strength re- 
quirement, however, assures 
that a leather has not been 
damaged during its treat- 
ment. 


Fig. 1—Gage test of second-ply strips 
for double belts 





IFE and operating reliability of a 

leather belt depends to a large 
extent upon the selection and 
matching of the leather strips used, 
as well as the care exercised in its 
manufacture. A point of particular 
importance in a belt is the section of 
the hide from which the leather strips 
were taken. 

Of the whole area of a hide less 
than one-third of it is suitable for use 
in first-quality leather belting. This 
usable area may be described about 
as follows: a section along the back 
about 54 in. from the root of the tail 
and 15 in. on either side of the back- 
bone. This gives a usable section of 
leather of about 30 x 54 in. from 
each hide. The accompanying outline 
sketch of a whole hide, Fig. 2, shows 
the portions which can be used for 
leather belts. Only the backbone 
center section, just described and 
indicated as No. 1, is used in first- 
quality belts. Sections indicated by 
Nos. 2 and 3 are used in second- and 
third-quality belting. 

In this backbone center cut of the 
hide the fibers are firm and well-knit. 
The tanned leather from this section 
is the most durable and has the prop- 
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erties which make it the most suitable 
for use in first-quality belting. 

The fibers in the strip, No. 2, 
Fig. 2, are not so closely knit but may 
be used for making belt that is 
expected to render light service. The 
reputable belting manufacturer uses 
strips from this section only in the 
making of second-quality belting. 
Those manufacturers who have a 
reputation for building a quality 
product do not mix first and second- 
quality leather in their belting to 
cut costs to meet price requirements. 
The careful purchaser of leather 





belting must consider not only the 
section of the hide used but also the 
method of manufacture. For example, 
the workmanship of the beltmaker 
may have much to do with the way in 
which the belt performs on the 
pulleys. The arrangement of the 
pieces or strips, for instance, affects 
the trueness with which the leather 
belt runs over the pulleys. 

_ All strips of leather are firmer 
along one edge than the other because 
one edge is closer to the backbone 
where the fibers are denser. This 


must always be taken into account. 
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In building a single (one-ply) belt it 
is considered to be the best practice 
to put the backbone edge of each strip 
along one side of the belt. A single 
belt made in this manner, even 
though a wide one, will run true on 
the pulleys although the slack side 
will hang at an angle and will not run 
in a horizontal position or parallel to 
the tight side. 

This same belt, when laid on the 
floor, particularly after running a 
short time on the pulleys or on the 
running-in machine (a set of pulleys 
arranged to work out the initial belt 
stretch at the factory), will be found 
to have a slight curvature in one direc- 
tion, as shown in A, Fig. 3. As long 
as all of the curvature is in one direc- 
tion the belt will run true on the pul- 
leys. If the belt had been built so 
that the backbone edges were alter- 
nated in each section, about every 
4 ft., the belt would lie practically 
straight on the floor but when run 
under tension on the pulleys it would 
invariably assume a wavy or snaky 
motion. 

It is not considered good practice to 
use single belts over 8 in. in width. 
When it is necessary to do so it is best 
to have them cut from centers, that 
is, to have the backbone or spine 
marks running through the center of 
the belt. This will eliminate the sweep 
or curvature. 

First-quality, two-ply or double 
leather belts are made with the back- 
bone edge alternated in each sec- 
tion. This alternation of the back- 
bone strips not only strengthens the 
edge of the belt but keeps one side 
from stretching longer than the other 
side of the belt. 

A double belt, therefore, does not 
have a curve in either direction, if it 
has been properly built. 

Examination of the strips cut from 
a tanned hide, will show that they 
are much thicker in the middle than 
at either end. The belt manufacturer 
by careful selection and matching of 


the strips of leather is able to 
obtain a uniform quality and thick- 
ness throughout the belt. The 


resultant quality, therefore, is par- 
tially dependant upon the amount of 
the stock of leather strips of any 
particular width and the desired thick- 
ness. With a sufficient stock of 
leather the manufacturer does not 
have to resort to shimming and level- 
ing to bring the belt up to uniform 
thickness throughout its length. The 
objection to shimming is that it intro- 
duces too many additional cemented 
joints, any one of which may come 
apart. But more serious than shim- 
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FIG. 2—SKETCH OF HIDE SHOW- 
ING SECTIONS USED FOR BELTS 


The section marked No. 1 is about 
30x54 in., is known as the backbone 
center cut and is used for first-quality 
belts. Sections marked Nos. 2 and 3 
stretch more and are used in making 
second- and third-quality belts or sold 
to the shoe industry. The lower quality 
—e are suitable for light transmission 
work. 





ming is excessive leveling as it seri- 
ously weakens the belt. 

Center stock leather should always 
be specified for the best belting. Well 
made belting, using leather of good 
tannage, will prove far more durable 
than any other grade, thus amply 
justifying the difference in price. It 
may be said that durability is the 
chief difference between a good leather 
belt and a cheap one. The question 
of durability again brings up a dis- 
cussion of the different portions of 
the hide. 

Durability of a leather belt is to a 
very large extent dependent upon the 
portion of the hide used. The char- 
acteristics of strips of leather differ 
according to the part of the hide from 
which they are cut. Fig. 4, for 
example, illustrates the variation in 
tensile strength. According to this 
diagram, the portions along the back- 
bone have the lowest tensile strength. 
Therefore, tensile strength is not all 
important in a set of specifications. 

Specifications which call for a 
tensile strength of 4,200 Ib. per sq.in. 
of cross-sectional area merely force 
the manufacturer to furnish lower- 
grade cuts of leather (farther away 
from the backbone) which have been 
stretched to meet the requirements. 
On the other hand, a specification of 
3,500 Ib. per sq.in. permits the use of 
the best portions of the hide and is 
sufficient to eliminate leather which 
has been damaged in manufacture. 
Also, this rating is high enough to 
insure that the finished belt will 
transmit its rated capacity. When 
transmitting its full rated load a 
belt is under a strain of approxi- 
mately one-eighth of its maximum 





strength. Tensile strength, therefore, 
is of no great material advantage 
except that too high a specification 
in this regard may cause a sacrifice 
of some other highly desirable quality. 

A test that is often misleading con- 
sists of bending leather over a man- 
drel or cupping it in the hand to 
ascertain from which portion of the 
hide it was cut. Such a test may mean 
much to the expert but to the layman 
it is more often a failure. Although 
the fineness of the wrinkles produced 
by the bending is supposed to indicate 
the portion of the hide from which 
the leather was cut, a general rule, 
such as this, does not hold good in all 
cases because of the variety of tan- 
nages of different leathers. 

Sole leather, for instance, is heavily 
filled with free or uncombined tannic 
acid which is deposited between the 
fibers and cements them together. 
Applying the cupping test to sole 
leather will show only very fine 
wrinkles even in those sections cut 
from the hide beyond limits con- 
sidered suitable for good belting. 

Leather, which is especially tanned 
for belting purposes where pliability 
is desired because of its greater power 
transmitting qualities and longer life, 
will, if it is thoroughly scoured and 
not rolled (to give it a false firm- 
ness), show an entirely different char- 
acter of wrinkles in those sections of 
the hide suited for first-quality belt- 
ing. In other words the character of 
the wrinkles is largely affected by the 
tannage of the leather and the sur- 
face finish and is not necessarily an 
indication of quality. 

Belting quality is largely dependent 
upon the reputation of the manufac- 
turer and upon the manual skill of the 
operator. With the larger belting 
manufacturer the operator performs 
but one operation at all times. The 
quality of his work is better than 
that of the workman who is called upon 
to perform all the tasks in connection 
with the making of a belt. Hand 
labor, however, is supplemented with 
powerful presses in the making of a 
belt. 

Before considering other tests for 
belt quality let us see how the quality 
of the belt is further affected by the 
skill of the workman, during its 
manufacture. When building up 
double belts the heavier sections of 
leather are placed over the lighter or 
thinner ones in each ply, as shown in 
B, Fig. 3. This staggered construc- 
tion in alternate sections makes the 
finished belt absolutely uniform in 
thickness. Much of the hand labor in 
belt making could be saved if the high 
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places in the strips were leveled by a 
machine; however, excessive leveling 
should be avoided because of the 
resultant loss of strength and increase 
in belt stretch. Fig. 1 shows the belt- 
maker gaging a double belt to see if 
the strip, which is to be the second 
ply, is of the proper thickness. 

In laboratory tests belting leather 
has been split into three layers mak- 
ing a grain, center and flesh split. It 
was then found that the strength of 
the whole piece was distributed in the 
following manner : 


Ce eres ee 17 per cent 
Center split........ ‘,..33 per cent 
ee 50 per cent 


This test shows the importance of 
careful matching to avoid weakening 
the belt through excess leveling or 
cutting away of the flesh fibers, which 
are the strongest. 

A practical list of maximum widths 
for belts is not over 8 in. for singles 
and 36 in. for doubles. Three-ply 
belts up to 96 in. in width have been 
built and satisfactorily operated. 

Double belts are most commonly 
made in widths up to 10 in. without 
the backbone in the center. On belts 
over 10 in. wide it is considered to be 
a better practice to have the backbone 
or spine mark lengthwise through the 
center of the belt in each ply. A few 
belts have been made with a longi- 
tudinal lap in one ply with the back- 
bone at the edge, as shown in C, 
Fig. 3. The small “o” indicates 
which edge the strip of leather was 
next to the backbone. Too often in 
such a construction side leather has 
been used instead of splitting a center 
through the backbone. Such belts are 
often very pliable in the middle at 
the lap and, therefore, in the wide 
widths from 24 to 36 in., are likely to 
hump up due to the climbing effect 
produced by the pulley crown. 

Before using belts of such con- 
struction it is advisable to allow the 





FIG. 3—FACTORS CONSIDERED IN 

THE MANUFACTURE OF BELTS 

One of the most important points is the 

location of the section of leather which 

has been cut nearest the backbone. 

This backbone edge is indicated in the 
drawings by “‘o.” 


belt manufacturer to carefully study 
the pulley crowning in order to de- 
termine the advisability of this type 
of construction. 

Another construction which per- 
mits of cheaper manufacturer is to 
make a 24-in. double belt from centers 
down the middle through the back- 
bone, as shown in D, Fig. 3. This 
means that a 48-in. center is used. 
Since a 30- to 36-in. center constitutes 
that portion of a hide considered 
acceptable for first-quality belting the 
above construction permits the use of 
12 to 18 in. of leather of cheaper 
quality. 

When building wide three-ply belts 
it is necessary to use a many-piece 
construction. A common construction 
of a 60-in., three-ply belt calls for a 
two-piece top ply, a five-piece center 
and a three-piece bottom ply, as 
shown in £, Fig. 3. Nothing but 
first-quality stock is used in a belt 
which is built in this manner. 

To return again to a discussion of 
belt tests another interesting point to 
look for in testing leather belts is the 
“cracking” of the grain, which indi- 
cates whether or not the grain is 
tender. When making the cracking 
test the edge of good leather should 
not be bent sharper than over a 14-in. 
cylindrical mandrel for single belts 
and a 3-in. mandrel for double belts. 

If heavy belts are bent over man- 
drels of smaller diameter than this a 
firm grain can be cracked and the 
object of the test defeated. A tender 
grain will always show up when it is 
bent over mandrels of the above 
sizes. 

Cracking may be the result of 
improper drying, poor tannage or too 
low a grease content. 

The factor of weight per square 
foot of belt, which is frequently used 
in belting specifications instead of 
thickness, is rather misleading. In 
belts of equal quality, the thickness 
determines the amount of actual hide 
substance per inch of width. Weight 
per square foot gives no true indica- 
tion of thickness. 

The reason for this apparent dis- 
crepancy is found 


in the various | 


methods which are used by different 
manufacturers in preparing their 
leather. An unscoured leather with 
its fibers weighted down with free or 
uncombined tannic acid is much 
heavier than a scoured pliable leather. 
The heavier leather has nothing in its 
favor except weight, and that is of no 
advantage in the transmission of 
power because the gritty nature of the 
material used in weighting the leather 
causes internal friction and wear 
which materially shortens the life of 
belts made from it. This variation in 
method of manufacture often accounts 
for differences in quotations on belt- 
ing when they are based on weight 
alone. 

It is obvious, of course, that 
none of the foregoing physical char- 
acteristics can be considered by them- 
selves. Each must be weighed in 
accordance with its true importance 
as a factor in securing a properly 
balanced, long-life belt. As with prac- 
tically every other product widely 
used in industrial. plants the price of 
belting may be considered as a rela- 
tively true index to its real value. 

Few industrial buyers are in a posi- 
tion to give belts the proper and 
thorough testing that they should 
receive. 

With greater differences in selec- 
tion of raw stock and manufacturing 
processes the belt buyer or user is 
forced more and more to depend upon 
the reputation of the manufacturer 
to furnish belting to meet his require- 
ments. As is generally the case in 
the purchase of other supplies, reliance 
is placed chiefly in the name of the 
manufacturer, because belts sold by 
him over a period of many years 
generally bear the hall-mark of ex- 
perience which is accepted by the 
purchaser as a guarantee of good 
quality and first-class workmanship. 





FIG. 4—TENSILE STRENGTHS OF 
PORTIONS OF A CENTER CUT 

The tensile strength in pounds per 
square inch of cross-sectional area for 
the different sections of that part of a 
hide used for first-quality belts is indi- 
cated by the figures. It will be noticed 
that the poorest portions of a hide for 
belting purposes have the highest ten- 
sile strength. 
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Industrial Engineering is a consolidation of 
Electrical Review, Western Electrician and 
Industry Illustrated. . 

Electrical Review was founded in 1882 under the 
name of the Review of the Telephone and Tele- 
graph, with George Worthington as editor. Mr. 
Worthington was succeeded by Charles W. Price. 

Western Electrician, published in Chicago, IIl., 
was merged with Electrical Review in 1908; 
Electrocraft, a monthly, published in Detroit, 
Mich., in 1912, and Electrical Engineering, a New 
York publication, in 1918. 

Electrical Review was purchased by the McGraw- 
Hill Publishing Company, in 1922, and the name 
was changed to the Electrical Review and Industrial 
Engineer. This name was later changed to Indus- 
trial Engineer and subsequently to Industrial Engi- 
neering. D.H. Braymer became editor in 1922, 
and was succeeded by G. A. Van Brunt, in 1926. 

In December, 1927, Industrial Engineering was 
consolidated with Industry Illustrated, under the 
ownership of the McGraw-Shaw Company, a sub- 
sidiary of the McGraw-Hill Publishing Company, 
Inc., New York, N. Y., and the A. W. Shaw Com- 
pany, Chicago, III. 

The staff of Industrial Engineering consists of : 
New York: John H. Van Deventer and D. H. 
Braymer, consulting editors; G. A. Van Brunt, 
editor; Wilbur A. Beck, managing editor; F. E. 
Gooding, associate editor; and A. J. Whitcomb, 
contributing editor. 


Sometimes It Costs More Not to Buy 
REQUENTLY, in the consideration of new or 


improved devices, or equipment for replace- 
ment or maintenance too great attention is given to 
a comparison of the purchase price and the value of 
other advantages are overlooked. For example, a 
set of bearings, which operated almost continuously 
at high speed in a cement mill, required an excessive 
amount of attention and frequent replacements. 
When a new and especially constructed bearing was 
suggested for this drive, which was operating under 
the worst conditions in the plant and giving the 
most trouble, the plant engineer refused to con- 
sider the proposition because of the price. He had 
figured only on how many of the old type of bear- 
ings he could buy for the price of the new one. 
Finally, after a particularly exasperating inter- 
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ruption to production, the plant engineer collected 
the operating, maintenance and replacement costs 
for a year on the bearings of this machine. The 
total was considerably more than the cost of the 
new type of bearing. This expense, however, did 
not take into account the losses due to interrup- 
tions, which, probably, would have more than 
doubled it. A life of one year would have more 
than paid for the new bearing, which was ordered 
immediately and has operated for several years at 
a low expense for regular lubrication and a periodic 
cleaning and flushing. 

Replacement and maintenance costs include much 
more than the cost of the parts or supplies re- 
quired. This plant engineer realized, after gather- 
ing his costs, that sometimes it cost more not to 
buy, because he had paid for the new bearing, 
which he had refused to purchase, but did not 
have it. Wide awake industrial men will find that 
this same reasoning can often be applied to the 
purchase of many other devices or equipment used 
in electrical, mechanical or plant services in in- 
dustry. Often, an investigation of costs will dis- 
close expensive and wasteful pieces of equipment 
which were bought and are retained only because 
of a supposed economy in the purchase price. 


Co-operate With the Census Bureau 


ITH the opening of 1928 the operations of 
American industry are once more to be sur- 
veyed and counted by the Federal Government. 
Up until 1919 these industrial censuses were taken 
every five years, but at the close of 1921 the bien- 
nial census of manufactures was instituted. 
Timely data on both production and distribution 
are absolutely essential to the fullest development 
of business and industrial management, elimination 
of waste both material and physical, standardiza- 
tion and research. And the more timely the data 
the greater its value. In the past it has been 
impossible for the federal census bureau to collect, 
tabulate and make public the complete basic data 
on production under a year and a half, although 
data on some special industries has been issued 
within a year after the taking of the census. The 
Census Bureau is making every effort this year to 
collect the current data on production in record 
time, and hopes to make the summary figures avail- 
able to the public many months ahead of the previ- 
ous censuses. The success of the Government in 
this task will depend almost entirely upon the co- 
operation received from m7nufacturers in furnish- 
ing the basic data requirea. The manufacturers 
of the nation can render a real service to industry 
by returning these Government questionnaires just 
as soon as the basic data is available. The Census 
Bureau stands ready to do its part immediately 
after the data is received. 
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There’s Profit in 


SALVAGING 


the Scrap Pile 
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By keeping their eyes and minds 
open as they travel about the 
plant, the plant engineer and his 
men can often suggest ways and 
means of turning waste into 
profit. The man at the left. for 
example, is reclaiming old bricks 
by means of a brick cleaning ma- 
chine. 


Watch for waste in heat and 
power, which are hard to:.detect 
because they are invisible. Watch 
for waste in man, power through 
lifting and carrying and unnec- 
essary steps or motions. . And 
watch the plant scrap pile. «The 
men below are busy turning scrap 
into money. 


































There Are Always 











For a few cents an 
hour, this belt con- 
veyor is handling more 
packages than a dozen 
men could carry. And 
note how conveyor ca- 
pacity is increased by 
handling the boxes on 
end instead of flat- 
ways. 
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Joining a big conveyor belt is some 
job, but it is made easy by the simple 
clamp shown above, which gives proper 

tension and squares things up ship- ~ 
shape. 


Too much light in the 
wrong place here. Not 
good for the eyes or 
for the work. The 
company has to pay a 
lot more than the light 
bill in such _ cases. 
Have you any of them 
in your plant? 


This is not an explo- 
sion or the result of 
a cyclone, but just 
poor housekeeping as 
caught with the 
camera. Not as much 
of this as there used to 
be, but it’s to be 
found once in a while. 
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AYS 


To Do Things 


Time clock in pyrometer room of the 
Blackmer and Post Pipe Co. is 
punched at regular intervals by man 
responsible for furnace temperatures. 
This system pins things down pretty 
definitely. 








Here’s the way that the transmission 
engineer or millwright can sometimes 
kill two birds with one stone. Machine 
arrangement here permits one pulley 
to drive two machines, 


Lubricating oil costs money 
and deserves care. Here are 
two methods of conserving it. 
There is less fire risk and 
more convenience in the one 
shown above. 
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Tires are made to roll, so why not let them roll 
through the factory? Gravity does the work. You can 
apply the same principle in the handling of anything 
round. 


There are always 


BETTER WAYS 


to do things 











An inexpensive can- 
vas cover protects 
this portable con- 
veyor from the ele- 
ments when not in 
use. Saves unnec- 
eSsary depreciation 
and keeps the ap- 
paratus fit. 





Why take time to 
rig slings when a 
magnet will take 
hold in a_ jiffy? 
This special plate 
magnet is at work 
in the Illinois Steel 
Company’s South 
works. 
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The Why and Wherefore of the 





~ Power I ransmission 
Association 


BOUT a year ago the Power 
A feiss Association was 
a body in name only. Today it 
is an active working organization in 
the field of transmitting power me- 
chanically. It is recognized by the 
American Society of Mechanical En- 
gineers and the United States Depart- 
ment of Commerce. It is endeavoring 
to establish standardization and sim- 
plification in the place of chaos. 

During the past decade, transmis- 
sion appliance and belting manufac- 
turers have been living in a house 
divided against itself. Now, due to 
organization and co-operative effort, 
more efficient transmission of me- 
chanical power is available for the 
industrial world because they have 
learned that concerted effort is imper- 
ative and, therefore, the Power Trans- 
mission Association is the result. 

It is a known fact that the subject 
of mechanically transmitting power 
has been neglected. Advice to con- 
sumer has generally come from nu- 
merous manufacturers of this material 
and naturally there was confusion, 
therefore, loss to both consumer and 
manufacturer. The Power Transmis- 
sion Association is a bureau of infor- 
mation on this subject for manufac- 
turer and consumer alike because of 
its “board of advisory engineers” 
composed of leading operating engi- 
neers of the country—men whose 
opinions are unbiased because they 
are independent of sales pressure. 

The annual meeting of the associa- 
tion held at the Hotel Commodore in 
New York, Dec. 7, 1927, was signifi- 
cant of the success of this new organ- 
ization, because there prevailed en- 
thusiasm and a spirit of industrial 
co-operation. The hatchet is buried 
by these transmission and belting men. 
Their slogan is “Drive Right” and no 
doubt their motto is “one for all and 
all for one.” Industry at large which 
is so dependent on efficient transmis- 
sion of mechanical power is enthusi- 
astic about this association and with 





By William Stantar 


Chairman, Advisory Board of Engineers, 
Power Transmission Association 


such an impetus it can only develop in 
one way, and, that is, stronger. 

The addresses delivered at the 2 
o'clock session were all significant of 
the interest taken in the activities of 
this body. The U. S. Department of 
Commerce ably represented by W. H. 
Rastal, chief, industrial machinery 
division, and E. W. Ely, division sim- 
plified practice, are asking what they 
can do to improve domestic sales and 
conditions in the power transmission 
industry and also what they can do to 
simplify the practices in this field. 

Speaking of what could be done by 
unified effort along the latter line, Mr. 
Ely pointed out the necessity for con- 
sidering commercial aspects, as well 
as technical excellence of mechanical 
design. He went on to say: 

“In the evolution of power trans- 
mission, many devices have been made 
and tried. Many varieties of parts 
have been designed, only to be dis- 
carded for something more nearly 
perfect. The consequence is that the 
market is clogged with superfluous 
varieties—odd size shafts, odd size 
boxes, odd size hangers, odd size pil- 
low blocks, etc..—and it is obvious 
that elimination of the items which 
are in the least demand would benefit 
all concerned. The vast diversifica- 
tion in bearings, belting, clutches, 
gears, sprockets and pulleys is respon- 
sible for piling up an enormous 
amount of ‘frozen’ capital that 


should be released and that could be 
released for useful work, instead of 
being allowed to pass a parasitic 
existence as a part of the industry’s 
slow-moving inventory.” 

“Advanced though our knowledge 
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of power transmission may be, it is a 
fact that further refinement is possi- 
ble. A further advance would’ be 
accelerated if the curse of the odd size 
could be removed, through an intelli- 
gent application of the principles of 
‘simplified practice’ to the parts con- 
cerned. Far from restricting the 
growth of the art of power transmis- 
sion, far from interfering with the 
expression of inventive genius, far 
from trespassing upon the individual 
sense of the rightness of things as 
they are, the sensible deletion of odd 
sizes would provide ample oppor- 
tunity for the industry to work out 
some of its problems.” 

Mr. Ely’s concluding remarks are 
here quoted in full, as evidencing the 
constructive spirit of co-operation of 
his department : 

“Tf it is the desire of this conven- 
tion to appoint a simplified practice 
committee to make a survey, please 
rest assured that the division of sim- 
plified practice will be glad to provide 
further details of the plan, and to act 
as a co-ordinating agency in the mat- 
ter of gaining the support and co- 
operation, upon which the success of 
this movement depends.” 

R. T. Kent, chairman, A.S.M.E. 
committees voiced the willingness of 
the American Society of Mechanical 
Engineers to co-operate with this new 
organization in every way possible. 

The Power Transmission Associa- 
tion fundamentally exists for the four 
following reasons: 

1. To stimulate, by co-operation 
and legitimate effort, the use and sale 
of mechanical power transmission 
equipment and accessories. 

2. To improve existing methods of 
distributing the products of its mem- 
bers to the ultimate consumer. 

3. To promote the most efficient 
and economical distribution of power 
in all power using factories and 
plants. 

4. To make surveys and scientific 
studies of the economic and engineer- 
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ing problems connected with the 
mechanical transmission of power. 


ADVISORY BOARD OF ENGINEERS 


At present this board is not com- 
plete but to date it consists of the 
following consulting and plant operat- 
ing engineers from various sections 
of industrial America. 


William Staniar, Chairman, 
The DuPont Company, 
Wilmington, Del. 


Robert W. Drake, 

International Harvester Company, 

608 South Michigan Ave., Chicago, IIl. 
(Agricultural Machinery) ~- 


E. W. Zimmerman, Plant Engineer, 
Brown-Lipe-Chapin Company, 
Syracuse, N. Y. (Automotive Accessories) 


Mr. John H. Damon, 
Plymouth Cordage Company, 


North Plymouth, Mass. (Rope) 
F. G. Cobb, President, 

The Arkwrights, Inc., 

Lancaster, S.C. (Textile) 


Winthrop B. Wood, 
Joseph Bancroft & Sons Company, 
Wilmington, Del. (Cotton Refinishing ) 


O. G. Murphy, 
West Point Manufacturing Company, 
Shawmut, Ala. (Duck) 


Donald A. Hampson, 
31 Hanford St., 
Middletown, N. Y. 


K. D. Hamilton, 
48 Tilton Ave., 
Brockton, Mass. 


W. F. Schaphorst, 
45 Academy St., Newark, N. J. 
(Laundries & Consulting Engineer) 


E. R. Stall, 
J. E. Sirrine & Company, 
Greenville, S.C. (Textile Engineer) 


Walter E. Taft, 
Brown Company, 
Berlin, N. H. (Paper and Pulp) 


David L. Trax, 
Gypsy Oil Company, 
Tulsa, Okla. (Petroleum) 


Walter C. Beckjord, 

American Light & Traction Company, 
120 Broadway, New York, N. Y. 
(American Gas Association) 


H. D. Fisher, 
The New Haven Pulp & Board Company, 
New Haven, Conn. (Paper Boards) 


(Printing Machinery) 


- 


(Walk-Over Shoes) 


S. S. Ingman, 

Southeastern Contracting Corporation, 
22 Whitaker Street, Savannah, Ga. 
(Lumber ) 


L. F. Adams, 
General Electric Company, 
Schenectady, N. Y. (N.E.M.A.) 


L. L. Goding, 
Wagner Electric Company, 
St. Louis, Mo. (N.E.M.A.) 


R. W. Owens, 

Westinghouse Electric & Manufacturing 
E. Pittsburgh, Pa. Company, 
(N.E.M.A.) 
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M. M. Fitzhugh, 

Newport News Shipbuilding & Dry Dock 

Newport News, Va. Company, 

(Shipbuilding ) 

L. W. Robert, Jr., 

Robert & Company, 

Atlanta, Ga. (Textile Engineer) 

F. T. Brooks, 

Philadelphia Suburban-Counties Gas & 
Electric Company, Norristown, Pa. 


(N.E.M.A.) 


H. C. Farrell, 

United Shoe Machinery Corporation, 

Beverly, Mass. (Shoes) 

C. W. Squier, 

Observer for American Electric Railway 
Association 


The duties and activities of this 


board are as follows: 

1. To assist the association as a 
whole in solving various transmission 
problems. 

2. To act as consultants if neces- 
sary to industries recommended by 
the association at a suitable fee. 

3. To aid in generally improving 
the mechanical transmission of power 
in industry. 

4. To assist each other in transmis- 
sion problems that arise in their 
respective operations. 

The first meeting of this board was 
held in the Tavern Room “C” of the 
Hotel Commodore, New York, N. Y.. 
Wednesday, Dec. 7, at 10 a.m. Twelve 
engineers of the board were present— 
a splendid showing when it is con- 
sidered that the personnel of this 
division of the association is scat- 
tered all over the country. This 
attendance in itself is indicative of 
the interest taken in the problems of 
the Power Transmission Association. 
Considerable business was transacted 
by the board, most important of 
which was its general recommenda- 
tions to the executive committee of 
the association. They are as follows: 

1. That information should be pub- 
lished informing the users of trans- 
mission equipment in regard to 
economies and efficiencies of the 
various mechanical power transmis- 
sion methods, appurtenances and 
accessories. To establish the follow- 
ing facts: 

(a) Economy that can be effected 
by the efficient use of group and 
direct methods of drive. 

(b) To impartially advise the users 
of the newest developments in equip- 
ment by which greater efficiency and 
economy may be obtained. 

(c) Emphasize the necessity of 
good engineering practice to simplify 
the transmission of power by the 
correct uses of equipment. 

(d) Regarding care, lubrication 
and general maintenance of mechani- 
cal transmission equipment. 
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(e) Obsolescence—That is, when 
mechanical transmission equipment 
should be renewed or brought up 
to date for best economy and effi- 
ciency. 

(f) Interpret and publish all im- 
portant general test data now in 
possession of individual members for 
benefit of association and power 
users. 

2. That a study should be made to 


. determine the best method of assist- 


ing users of transmission equipment 
in their respective efforts to obtain 
the best service and eliminate losses 
from incorrect uses or poor physical 
condition. 

3. Develop a simple apparatus for 
testing alignment of shafting. 

4. A list should be published cover- 
ing all the principal industries show- 
ing where the specific type of 
drive has proven most efficient and 
economical, and when and where the 
various types of belting and transmis- 
sion equipment should be used. 


5. Promote standardization and 
simplification of equipment and 
practices. 


6. The preparation of a Power 
Transmission Association Handbook. 

7. That the publishers of other 
handbooks, including any data on 
mechanical power transmission be 
urged to submit material to the board 
of advisory engineers for review, 
revision and suggestions before print- 
ing any new editions. 

8. That the American Society of 
Mechanical Engineers should create a 
professional division or section of 
the present “power division” or 
mechanical power transmission or 
utilization. Thus will be provided a 
forum for discussion of transmission 
problems and greater co-operation of 
the engineering profession with the 
board of advisory engineers and 
members of the Power Transmission 
Association. 

9. That manufacturers of trans- 
mission equipment make a more com- 
plete study of operating conditions 
on the farm and in various indus- 
tries so that design and construc- 
tion of their product may be improved 
if necessary to give efficient and 
economical service and the maximum 
of safety. 

In conclusion the Power Transmis- 
sion Association stands back of its 
slogan “Drive Right” which means 
the right drive for the right place 
whether it be direct or group, belt or 
chains or reduction units or gears. It 
must be and it is unbiased because 
otherwise its life would be short. 
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1ixth 


Innovations in Plant Equipment from the 


Power Exposition 





HE Power Show to the casual 
visitor was a comprehensive 
collection of things mechanical 
and electrical, of ball and roller bear- 
ing equipment, of wheels and gears 
and belts, of indicating and recording 
instruments, of heavy forged drums, 
of pressed metal radiators and heaters, 
and everywhere strange things of a 
mechanical age to wonder at. The 
casual visitor came and saw. Then 
he left and promptly forgot all 
about it. 

But the trained plant executives 
who also visited the exhibits, ques- 
tioning, taking notes, asking prices 
and deliveries, will not forget. There 
will be many an industrial plant 
brought up to date, put on a com- 
parable basis with the efficient central 
station as a direct result of the ques- 
tions asked and the notes made at the 
Power Show. 

These power executives—the chief 


View of the main floor from the 
mezzanine 


engineers, the superintendents of 
equipment, the plant engineers—did 
not look at the exhibits as unrelated 
units. Rather, they viewed them as 
interrelated steps in their programs 
for 1928. 

The foresighted men (among these 
technical show visitors) and _ their 
managements are losing no oppor- 
tunity for this coming year to meet 
the imperative demand for more pro- 
duction per unit of factory, for less 
cost per unit of product turned out. 

There are the primarily essential 
instruments and measuring devices to 
fit every requirement for checking 
existing performance in order to 
determine the necessary modernizing 
steps. 

There is equipment for picking up 
the delivered power, whether it is 
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steam for plant heat, for process 
work, for drive in the plant, or elec- 
tricity for the same purpose, for com- 
pressed air, for hydraulic pressure, 
for all the plant services that come 
under the jurisdiction of the power 
executive. 

There is equipment and apparatus 
for applying these power services, 
both in the power house and in the 
industry. 

And, finally, but by no means of 
least importance, are the tools and 
supplies for operation and main- 
tenance, the lubricants, the packing, 
the insulation, etc. 

Viewing the exposition as a whole, 
it could be termed an outstanding 
success, and thoroughly representative 
of the equipment necessary to the 
economical generation and utilization 
of power. It was clearly evident 
that the manufacturers are attempting 
to make their exhibits more attractive 
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and educational, from year to year, 


rather than to increase the size. As 
a matter of fact, many of them 
showed less equipment than in pre- 
vious years, but it was more attrac- 
tively arranged and represented the 
most improved types of apparatus. 

In view of the size to which the 
show has grown, with a total of 530 
exhibits, it is impossible within prac- 
tical space limitations to describe each 
exhibit in detail. 

One of the features of the General 
Electric exhibit was the new atomic- 
hydrogen equipment. In this method 
of welding, a jet of hydrogen is 
blown through an electric arc between 
two tungsten electrodes, changing 
part of the hydrogen from the molec- 
ular to the atomic form. That is, 
the two atoms of which each hydro- 
gen molecule is composed are sep- 
arated by the intense heat of the arc. 
In this separation the atoms absorb 
energy from the arc. At a certain 
distance from the arc the atoms 
unite again to form molecules. The 
energy released in this action pro- 
duces an intensely hot hydrogen flame 
suitable for welding. 

An interesting development ex- 
hibited by the Allis-Chalmers Com- 
pany was a centrifugal pumping unit 
in which the pump was supported on 
an extension to the motor’s bear- 
ing bracket. The pump impeller is 
mounted on an extension of the 
motor’s shaft and the motor’s bear- 
ings serve to carry the entire rotating 
element. These bearings are of the 
tapered roller type and are designed 
to carry the thrust as well as the 
radial load. 

A new type, double-squirrel cage 
motor was one of the attractions 
shown by the Century Electric Com- 
pany. Features of design of this 
motor are: entirely closed slots for 
the high-resistance rotor winding, and 
one-half the number of bars in the 
low-resistance that there are in the 
high-resistance winding. One type 
of these motors will give 25 per cent 
greater starting torque than the 
standard squirrel-cage motor and the 
other a starting torque equal to the 
standard motor, but with 20 per cent 
less current. 

Fairbanks - Morse & Company 
showed two new types of induction 
motors. One was a totally inclosed 
self-ventilated type for use in dirty 
places. Although this motor is totally 
inclosed and has no connection to the 
outside air, by the special cooling 
feature outside the motor it has prac- 
tically the same dimension as the 
standard open-type machine. The 
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other motor was a double, squirrel- 
cage machine in which the low- 
resistance winding in short-circuited 
magnetically during the first part of 
the starting period. When the motor 
approaches full speed, the magnetic 
short-circuit about the low-resistance 
winding is opened. Another feature 
of this exhibit was a screw pump that 
will pass through the impeller any- 
thing that can come in through the 
suction. 

The Cutler-Hammer Manufactur- 
ing Company exhibited among its 
line of motor-controlled equipment, 
a small across-the-line automatic 
starter. This starter is totally inclosed, 
is started and stopped by push buttons 
that extend through the case, and is 
equipped with thermal overload relays. 

Among the products shown by the 
Lincoln Electric Company was a new, 
push-button, reactor-type starter for 
squirrel-cage motors. The reactor 
has an adjustable core, so that it can 
be adjusted to start motors in sizes 
from 74 to 25 hp. The starter is 
equipped with a time delay that will 
not allow the reactor to be short- 
circuited until the motor current has 
dropped to a predetermined value. 

Among the interesting features at 
the Westinghouse Electric & Manu- 
facturing Company’s exhibit was a 
new, 3-kw. turbine-driven, 125-volt 
direct-current generator, for use 
where a small steam non-condensing 
lighting unit is required. The unit 
is of compact design, with the turbine 
cylinder bolted to a frame on the 
generator, but the turbine and gen- 
erator are completely isolated from 
each other to prevent steam or water 
entering the generator. A new 
turbine-driven gear-box for multiple- 
retort underfeed stokers was another 
feature of this exhibit. This is essen- 
tially a small turbine stoker drive, 
built integral with, and forming part 
of, a standard stoker gear-box. Its 
development is intended to fill a 
demand for a stoker drive of wide- 
speed range, capable of maintaining a 
constant speed when set at a pre- 
determined point. The turbine is 
totally inclosed and is made dustproof 
to operate under the conditions exist- 
ing around stokers. 

A long-distance recording ther- 
mometer was featured at the booth 
of the Taylor Instrument Company. 
It consists of a transmitter that con- 
nects to the thermometer element, and 
a receiving unit. The two are con- 
nected electrically so that any change 
in the position of the pointer on the 
transmitter will cause a similar change 
in position in the pointer on the 





receiving unite Records of tempera- 
ture with this device are being trans- 
mitted over one mile in commercial 
practice. 

An improved type of electric speed 
indicator was demonstrated by the 
Weston Electrical Instrument Com- 
pany, which is unaffected by tempera- 
ture and length of leads. These char- 
acteristics are obtained by using a 
comparatively high voltage, 6 volts per 
1,000 r.p.m., and a sensitive instru- 
ment having 500 ohms per volt. 

A new device adaptable to a multi- 
plicity of uses and known as “Hypres- 
sure Jenny” was included in the 
exhibit of the Homestead Valve & 
Manufacturing Company. The unit 
consists essentially of a small gasoline- 
fired tubular boiler for generating hot 
water and a motor pump for handling 
the water, solution, fuel, feed, etc. 
The unit is especially adaptable to the 
cleaning of grease and dirt from 
machines or buildings. 

A new development in the field 
of lubricating apparatus was the 
pneumatic central lubricating system 
designed for feeding any number 
of bearings from one central point 
or station featured by the Keystone 
Lubricating Company. The system 
consists essentially of a specially 
designed grease tank or container and 
a motor-driven air compressor with 
automatic control. From the tank one 
or more header lines are run with 
offsets or leads to the individual bear- 
ings, with a specially designed needle 
valve and telltale on each lead to con- 
trol the feed of lubricant to each bear- 
ing. The units are made in two sizes 
with a lubricant capacity of 150 and 
450 pounds. 

A small static condenser for power 
factor correction was shown by the 
Electric Machinery Manufacturing 
Company, which is intended for use 
on individual induction motors. In this 
equipment the condenser elements are 
made in the form of small rolls. Each 
individual roll is a complete condenser 
made of interleaving layers of tin- 
foil and tissue paper. These con- 
denser rolls are assembled in standard 
units and immersed in a tank of oil. 

A large array of exhibits of ball- 
bearing manufacturers and all types 
of bearings and different kinds of 
belting made up the section devoted 
to transmission equipment. 

The show was under the manage- 
ment of Fred. W. Payne and Charles 
F. Roth. 

The plans are well under way for 
the Seventh Exposition which will be 
held in the Grand Central Palace 
from Dec. 3 to Dec. 8, 1928. 
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TEST PRACTICES 


of Cincinnati Grinders Incorporated 


on Machines Having 


Fig. 1—The source of the variety of voltages 





and frequencies 


Built-in Motors 


HERE a large proportion 

W of the machines produced 

have built-in motors extensive 
facilities must be provided for obtain- 
ing power in the variety of voltages 
and frequencies required for operating 
these motors, while testing out the 
machines before shipping. We are 
particularly proud of our facilities 
for making these operating tests upon 
our grinders. The layout of the plant 
was briefly described in the article, 
“Power Distribution in a Large 
Machine Shop,” beginning on page 
520 in the November, 1927, issue of 
INDUSTRIAL ENGINEERING. 

Power at practically any of the 
commonly required voltages and fre- 
quencies may be obtained from the 
special 60-hp. motor-generator set 
and the transformers mounted back 
of the switchboard shown in Fig. 1. 

The conductors of each circuit 
to the test floor are connected to 
the switchboard by plugging in 
jumpers as shown in Fig. 1. Allen- 


Bradley H-1852, graphite, compres- 
sion, 


resistance-type starters are 
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By C. BE. Brown 


Maintenance Engineer, 
Cincinnati Grinders, Inc., 
Oakley, Cincinnati, Ohio 


mounted on lift-truck platforms, as 
shown in Fig. 2, so that they can 
be moved to any machine under test. 
These controls are light in weight, 
easily operated and do not “spill” if 
tipped over. A single size of starter 
is used to test several motor ratings. 
The control units are wired to 
60-amp., four-pole Crouse - Hinds 
Arktite male attachment plugs for 
connecting to the receptacles in the 
test floor. Special slip-on clips, 
Fig. 2, are used to make quick contact 
with the motor leads. 

The arrangement of the test 
switchboard, Fig. 1, is more clearly 
explained by reference to the drawing, 
Fig. 3. The board consists of four 
separate panels: namely, from left to 
right, a d.c. distribution panel, an a.c. 
distribution panel, an a.c. generator 
panel and a d.c. motor panel. This 
board is arranged to give all com- 


binations of voltages, frequencies and 
phases found in commercial practice 
with the exception of 110- and 550- 
volt direct current. The two latter 
are required so seldom in our work 
that it was not thought essential to 
provide for them. However, a tem- 
porary m.g. set is used for the oc- 
casion. 

The bottoms of the a.c. and d.c. 
panels, the first and second from the 
left, Fig. 3, contain eight vertical rows 
of four studs each for connecting the 
various currents to the stations on the 
test floor. Five additional rows for 
the same purpose are provided at the 
bottom of the d.c. motor-control panel 
at the right end of the board. 

The three 30-amp. switches at the 
top of the d.c. panel, at the left, Fig. 3, 
provide d.c. power for portable tools, 
which may be plugged in on the test 
floor, or for testing the small, variable- 
speed headstock motors tised on our 
grinders. The 200-amp. switch, with 
its two pairs of plugs directly below 
it, provides the direct current for the 
test floor. In the case of extremely 
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FIG. 2—TEST FLOOR FOR 
CYLINDRICAL, CENTER- 
TYPE GRINDERS 


Practically all of the com- 
monly-used voltages and fre- - 
quencies can be obtained at 
the various test floor service 
receptacles, so that the final 
test of each machine can be 
made while driven with the 
motor installed in it. This 
power is carried through 
conduit lines which extend 
from the switchboard to floor 
receptacles in the test floor. 
Portable starters, which are 
used to connect the motor 
with the floor receptacles 
leading to the switchboard 
are mounted on _ lift-truck 
platforms. 


heavy loads on the floor the four 
wires leading to the station may be 
connected in two parallel legs, since 
the plugs and receptacles are of the 
polarized type. 

The second panel is for 60-cycle, 
a.c. distribution. The 400-amp., 
220-volt, three-pole switch in the 
upper right-hand corner, is the dis- 
connect switch for the three 220-volt, 
60-cycle, three-phase stations in the 
lower right-hand corner of the panel. 
The 200-amp., 220-volt switch in the 
upper left-hand corner is the dis- 
connect switch for an_ especially 
constructed, iron-core, air - cooled, 
three-phase 50-kva. transformer with 
two sets of taps for 440 and 550 volts. 
The lower switch on the left with its 
two stations directly below provide the 
440-volt 60-cycle, three-phase service 
while the switch and stations to the 
right of this provide the 550-volt 
service. This panel thus provides 
220-, 440- and 550-volt three-phase, 
60-cycle power, either separately or 
simultaneously. This panel, of course, 


is directly supplied from the a.c. 
power mains. 

The third panel is connected to the 
special a.c. generator of the m.g. set, 
shown at the right in Fig. 1, and is 
used for obtaining the special com- 
binations of voltages and frequencies. 
The ammeter in the upper left-hand 
corner may be inserted in any circuit 
through the two plugs at the bottom 
of the panel. The single-pole switch 
and the double-pole, double-throw 
switch directly below, together with 
the double-pole, double-throw switch 
to the right form means for chang- 
ing the current ratio of the meter. 

The voltmeter in the upper right- 
hand corner of the third panel indi- 
cates the generated alternator voltage, 
which is controlled by the rheostat 
mounted between the two meters. 
The switch below the voltmeter is the 
disconnect and discharge switch for 
the alternator field. 

The four-pole, double-throw switch 
at the left, with its four plugs at the 
bottom of the board and directly 


























below it, supp:ies two-phase, 440- and 
550-volt power, while the switch 
immediately below this supplies 220- 
and 110-volt, two-phase power. The 
two switches to the right supply 
three-phase power of the same emf. 

The output of the alternator 
is connected to an especially con- 
structed, air-cooled, 40-kva. Scott- 
connected transformer with variable 
taps through the three-pole, double- 
throw switch located on the fourth or 
d.c. motor panel. The output of this 
transformer is in turn connected to 
the switches on the a.c. alternator 
(third )' panel as previously described. 

Two frequency meters are mounted 
at the top of the fourth panel. The 
one on the left is used from 25 to 40 
cycles and the right-hand meter for 
from 40 to 60 cycles. The small 
three-pole, double-throw switch trans- 
fers the line from one meter to the 
other. The rheostat below the right- 
hand meter controls the speed of the 
drive motor on the m.g. set, which, 
in turn, regulates the frequency. 
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PRINCIPLES GOVERNING 


Jurisdiction and Conduct 


OF AN 


Industrial Plant Engineering Department 


Recommended by 


PLANT ENGINEERS’ CLUB 


are so varied that no rigid rules 

can be given to cover this subject 
and only general principles will suffice. 
The principles given herein are general 
in their application and it is intended 
that they should be modified in indi- 
vidual cases in order to conform to 
local conditions. 


(re 20 varied in industrial plants 


GENERAL 


The plant engineering. department 
should have full charge of all activities 
whose successful or economical per- 
formance depends largely or entirely 
upon engineering. The engineering 
features of all activities should be re- 
ferred to that department for advice, 
solution or execution. 

The plant engineering department 
should be directly responsible to the 
management. 

The extent to which consulting, de- 
signing, and construction engineers 
should be engaged, depends upon the 
character and size of the department 
under the supervision of the plant engi- 
neer. Wherever in these rules it is 
stated that this department should have 
jurisdiction over any activity, it means 
that the work shall be performed by 
that department or by contract engineers 
in direct contact with or under the 
direction of the plant engineering de- 
partment. 

FUNCTIONS 


Research 

Development and Design 

Construction 

Operation 

Maintenance, Repair and 
Replacement 


Research—The plant engineering de- 
partment should have jurisdiction over 
all research problems that are dependent 
primarily upon engineering science and 
in other problems over those portions 
which are similarly dependent. 

Research work by the plant engineer- 
ing department upon commodities, 
equipment or processes that are common 
to several industries and where reliable 
data is available, is not warranted unless 
it concerns a special application that is 
peculiar to a particular industry. 

In some industries the term “re- 
search” is applied to the investigation 
of raw materials for the purpose of de- 
termining their processing or utiliza- 
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tion. This investigation often involves 
engineering but is somewhat routine in 
character and more of the nature of 
testing than of research. This work 
should be under control of a special de- 
partment or the production department. 


Development and Design—The plant 
engineering department should be re- 
sponsible for all designs, plans and 
specifications relating to real estate, 
structures, power, service and manufac- 
turing equipment. It should be respon- 
sible for or consulted upon engineering 
features, in so far as they affect the 
efficiency and cost of methods of manu- 
facture and routing of materials. 


Construction—The construction of 
buildings, structures and equipment as 
well as all ground work should be under 
the jurisdiction of the plant engineering 
department. 


Operation—The plant engineering de- 
partment should have jurisdiction over 
all operation involved in the manufac- 
ture and delivery of heat, light, and 
power. 

It should also be responsible for the 
management and control of all service 
departments and service equipment. 
Note: Service equipment constitutes 
such utilities as those required for ven- 
tilation, refrigeration, elevators, water 
systems, fire protection, safety engineer - 
ing and similar functions. 


Maintenance, Repair and Replace- 
ment—The jurisdiction of the plant 
engineering department should include 
the maintenance, repair and replacement 
of all real estate, buildings, power, serv- 
ice and manufacturing equipment. 


INTERCOURSE WITH OTHER DEPART- 
MENTS AND INTERESTS 


Management 
Production Department 
Accounting Department 
Purchasing Department 
Insurance Department 
Consulting Engineers 
Contractors 

Legal Department 
Other Departments 
Other Plants 
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General—The plant engineering de- 
partment should make every possible 
effort to arrive at an amicable agree- 
ment with any other department or in- 
terest upon all subjects in dispute and 
failing in that, should present the sub- 
ject to the management for decision. 

The management should be notified of 
any special agreements between depart- 
ments or with outside interests. 

It should be the obligation of the plant 
engineering department to meet the re- 
quirements of all departments in rela- 
tion to heat, light, power and service 
facilities. 


Management—1. The plant engineer- 
ing department should be directly re- 
sponsible to the management for all offi- 
cial statements made by the department 
and for all activities and conditions 
under its supervision. 

2. The management should not be 
committed without its consent to the 
adoption or change of policies, activities 
or conditions by the plant engineering 
department. 

3. The plant engineering department 
should report periodically to the man- 
agement upon work accomplished, work 
in progress, status of conditions under 
its control and work anticipated. Where 
desirable, these reports should include 
comment and recommendations. 

4. The plant engineering department 
should base its operating maintenance, 
and repair expenditures upon a budget. 
It should present to the management an 
estimated budget and base its expendi- 
tures upon the budget as approved by 
the management. 

5. In reporting on problems where 
there is more than one practical solution. 
the plant engineering department should 
present all phases and state its prefer- 
ence with reasons therefor. 

6. The plant engineering department 
should, when considered necessary, pre- 
pare for the management an economic 
survey of process or equipment. 


Production Department—1. The plant 
engineering department should not as- 
sume the determination of quantity, 
quality and time of production. 

2. The plant engineering department 
should provide and maintain equipment 
for production, and be responsible for 
all problems relating to speeds of oper- 
ation, temperature, voltage, pressures 
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and general efficiency of machinery. 

3. The production department should 
be responsible for the operation of pro- 
duction equipment. The plant engineer- 
ing department should be responsible 
for the performance of service equip- 
ment, and should co-operate with pro- 
duction department in problems relating 
to handling of materials. All rules and 
regulations of the plant engineering de- 
partment relating to safe and economi- 
cal operation should be maintained. 

4. The responsibility for the main- 
tenance of all production equipment ex- 
cept minor adjustments necessary for 
the operation of machines should be 
with the plant engineering department. 

5. The: plant engineering department 
should be responsible to the manage- 
ment for the safety of structures and 
safe operation of machinery. 

6. The plant engineering department 
should have authority for supplying 
heat, light, and power as well as all 
service systems, within limits set by the 
management. 

7. The plant engineering department 
should institute a system to facilitate 
the production department in securing 
prompt execution of orders. 

8. The plant engineering department 
should co-operate with the production 
department in planning maintenance 
work so that it will interfere as little as 
possible with production. 

9. In problems relating to research 
on product, in so far as engineering 
service is involved, the plant engineer- 
ing department should co-operate with 
the production department. 

10. The plant engineering depart- 
ment should furnish the production de- 
partment with such engineering data as 
may be required. 


Accounting Depariment—1. The ac- 
counting department should, when pos- 
sible, supply accounts based upon such 
classifications as the plant engineering 
department may require. 

2. The plant engineering department 
should define the classification of any 
labor or materials used on any work 
performed under its supervision. 

3. The plant engineering department 
should be consulted as to life of any 
building or equipment, in so far as it 
concerns any phase of depreciation 
problems. 

4. The plant engineering department 
should approve all charges for work 
done by its department before sending 
them to production, or other depart- 
ments. 

5. The accounting department should 
provide detail reports upon the cost of 
jobs when they are required by the plant 
engineering department. 

6. The plant engineering department 
should initiate all records for material 
and labor which are used in figuring 
costs of work done by its department. 

7. The plant engineering department 
should advise whether charges are to 
be made against improvements, repairs, 
expenses, replacements. 

8. The accounting department and 
the plant engineering department should 
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co-operate in the preparation of figures 
for the distribution of expenses for heat, 
light, power and service accounts. 

9. The plant engineering department 
should accumulate such comparative 
data as may be necessary to show eco- 
nomic results from one period to an- 
other and also for comparison with 
other industries. 

10. The plant engineering department 
should be permitted to check any charges 
made against accounts for which it is 
responsible. 

11. Appraisals should be made in con- 
junction with the plant engineering de- 
partment. 

12. Records of changes in inventory 
values and depreciation of plant and 
equipment should be supplied to the 
accounting department by the plant en- 
gineering department. 


Purchasing Department — 1. The 
plant engineering department should 
initiate all requisitions for all supplies 
and equipment for which it is respon- 
sible. 

2. The plant engineering department 
should draw all specifications for and 
approve all materials furnished upon 
its requisitions. 

3. Major or specialized equipment 
should be selected by the plant engineer- 
ing department but co-operation with 
the purchasing department should exist 
in the handling of records and contracts. 

4. The plant engineering department 
should be responsible for all mechanical 
stores whose supplies should be ordered 
through the purchasing department. 

5. The purchasing department should 
co-operate with the plant engineering 
department in the exchange of informa- 
tion or catalogs on new developments 
or source of supply of materials or 
equipment. 

6. The plant engineering department 
should co-operate with the purchasing 
department and suggest possible sources 
of supply of material and equipment and 
should be permitted to obtain prices and 
information when it may seem advis- 
able. In case of abnormal conditions 
where price is secondary the plant engi- 
neering department should have the 
authority to determine the purchase of 
materials and equipment. 

7. The plant engineering department 
should check and report all goods re- 
ceived on its order for quantity and 
quality, and should make such tests as 
are necessary and report to the purchas- 
ing department when requested as to the 
results obtained. 

8. The plant engineering department 
should prepare contracts and receive 
bids on all construction, power pur- 
chases or other allied service. 


Insurance Department—1. The plant 
engineering department should be re- 
sponsible primarily for the reduction of 
hazards and secondarily for the reduc- 
tion of rates for insurance. 

2. The plant engineering department 
should have the privilege of dealing 
directly with the insurance companies 
on engineering problems, but should 








recognize the obligation to keep the in- 
surance department informed regarding 
all such discussions. 

3. The plant engineering department 
should pass upon recommendations 
made by insurance companies and be 
responsible for their enforcement. 

4. The plant engineering department 
should co-operate with all insurance in- 
spectors making inspections. 

5. The plant engineering department 
should prepare for the executive in 
charge of insurance, estimates of losses 
used in settling insurance claims, based 
upon figures submitted by the depart- 
ments where losses occurred. 

6. The plant engineering department 
should make periodic inspections of the 
plant to cover all departments of in- 
surance. 

7. The plant engineering department 
should be well informed on rules and 
regulations of insurance companies. 

8. The plant engineering department 
should be provided with all schedules 
used in calculating insurance rates and 
make such recommendations which 
would reduce insurance premiums. 

9. The plant engineering department 
should submit plans for alterations or 
new constructions to insurance com- 
panies for their approval. 

10. The term insurance used in the 
above sections refers to all types such 
as fire, accident, public liability, use and 
occupancy, boiler, equipment, and elec- 
trical insurance. 

11. The plant engineering department 
should assist in all problems on em- 
ployees’ liability insurance, in so far as 
related to inspection, engineering and 
accident prevention. 


Consulting Engineers—1. The plant 
engineering department should be per- 
mitted, with the approval of the man- 
agement, to call upon a consultant when 
additional professional advice is neces- 
sary. 

2. All engineering data furnished to 
the consulting engineers should be pro- 
vided by or approved by the plant engi- 
neering department. 

3. The plant engineering department 
should be consulted upon the selection 
of the consulting engineer and act as 
the management’s agent in relations 
with him. ; 

4. The result of any investigation 
made by consultants should be submitted 
to the plant engineer for his comment 
or approval prior to definite action by 
the management. 


Contractors—1. The plant engineer- 
ing department should prepare for the 
mcnagement and legal department all 
major contracts for engineering work, 
purchase of equipment, and the erection 
and maintenance of structures. 

2. The plant engineering department 
should check and approve all plans, 
specifications and contracts before the 
award of same. 

3. The plant engineering department 
should have a sufficient knowledge of 
law to protect the owners’ interests in 
all contracts either written or implied, 
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and to interpret the responsibility of 
principal and agent; also, to interpret 
the performance of engineering work so 
far as it is regulated by contracts and 
specifications. | 

4, When designing and building 
machinery, the plant engineering depart- 
ment should make sure that the con- 
tract is made out in proper form, 
holding the company harmless against 
infringement of existing patents, and 
that the machinery is covered by proper 
insurance. 

5. The plant engineering department 
should submit to the management for 
approval, a list of bidders with recom- 
mendations, for the award on all major 
contracts. 

6. The plant engineering department 
should be responsible for the carrying 
out of all construction contracts accord- 
ing to plans and specifications. 

7. The plant engineering department 
should see that owners interest is pro- 
tected to prevent any change, alteration 
or additions being made to any contract, 
plans or specifications except upon writ- 
ten authority of the management and 
upon the approval of the plant engineer- 
ing department. 

8. The plant engineering department 
should require all contractors to provide 
insurance which would protect the own- 
ers from any losses resulting from the 
performance of any contract. 

9. The plant engineering department 
should be responsible for all guarantees 
and performance tests which may be 
required under the terms of the specifi- 
cations or contracts. 

10. The plant engineering department 
should check and approve all bills for 
contract work prior to settlement by 
management. 


Legal Department — 1. The plant 
engineering department should obtain 
the advice of the legal department on 
all special problems pertaining to law. 

2. The plant engineering department 
should have a general knowledge of fed- 
eral, state and municipal laws and ordi- 
nances in connection with his work. 
Copies of the state laws on such 
questions as boiler inspection, elevator 
operation, toilet facilities, storage of in- 
flammable materials, etc., should be kept 
in the file. 

3. The department should have gen- 
eral knowledge of the relations between 
an agent and principal, as it.is the agent 
of the company in many dealings, and is 
responsible to the management. 

4. The plant engineering department 
should see that work of any unusual 
nature under its direction is covered by 
the Workmen’s Compensation Act, or 
similar protection. The management 
should be informed of any hazardous 
work, and the department should make 
sure that employees under its super- 
vision assume no unnecessary risks. 

5. The plant engineering department 
is directly responsible for compliance 
with the many laws controlling manu- 
facturing, such as maintaining proper 
entrances and exits, adequate washing 
facilities, good sanitary conditions, etc. 


6. It shall assume the responsibility 
of making sure that all employees on 
building, power and maintenance work 
are properly licensed, including engi- 
neers, firemen, elevator operators, 
plumbers, etc. 

7. The engineering work shall be car- 
ried on in such a way that the company 
will not incur any losses through dam- 
age suits or any claims due to criminal 
negligence. 

8. The plant engineering department 
should be familiar with the responsibil- 
ity of common carriers in moving, un- 
loading, and the storage of materials and 
equipment, so far as it affects the ship- 
ping and receiving. 

9. The plant engineering department 
should be well acquainted with ease- 
ments, if any, connected with the prop- 
erty of the company, and with any 
rights of adjoining owners, harbor 
privileges, and water rights. 

10. The plant engineering department 
should have a knowledge of the patent 
rights affecting machinery or materials 
purchased or built and which are in- 
cluded under its supervision. 


Other Departments — 1. The plant 
engineering department should co-oper- 
ate and carry out recommendations with 
the personnel department on all prob- 
lems which may develop in relation to 
accident nrevention, recreation, medical 
and employment. 

2. The relation with the other de- 
partments in the organization such as 
pay, transportation, credit and sales, ad- 
vertising, shall embody all of those re- 
quirements as mentioned above, in so 
far as they are related to plant engi- 
neering. 


Other Plants—1. Members of the plant 
engineering department should, with the 
management’s permission, keep in touch 
with other plant engineers. They 
should have the opportunity to visit 
other plants in order to become familiar 
with modern methods and engineering 
practice. 

2. They should compile comparative 
data and measure such results with 
other companies as may be of material 
interest, in so far as it is considered 
agreeable to the management. 
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Storing Field and Armature Coils 


(Continued from page 22) 


the insulation on the coils. Needless 
to say, the storeroom was immediately 
moved to another part of the building 
away from the fumes. 

In areas subjected to periodical 
floods it is advisable to store material 
of this sort in the upper floors of 
the building or to inclose them in 
watertight containers. 

Coils purchased from outside 
sources are usually shipped in wooden 
boxes or strong paper cartons, and 
are packed one complete set to a box 
or split up into a number of con- 
tainers according to their size and the 
weight of the coils. The coils are 
usually well wrapped and _ protected, 
therefore, it is advisable to store them 
in a clean, light, and airy place of 
even temperature in the containers in 
which they are received from the 
manufacturers. 

The following suggestions should 
prove valuable to those who make and 
store their own cells. Large covered 
cracker tins can be used very nicely 
for storing mush coils. They can be 
made water-tight by simply forming a 
gutter in the lid and filling it with 
molten lead. It can be removed by a 
blow torch in a few minutes. These 
tins will hold one or more sets of coils 
with rewinding materials such as 
wedges, slot cells, tape, etc. 

Field coils should be packed in 
wooden boxes, not more than 75 Ib. 


January, 1928 — Industrial Engineering 





to a box, and each coil should be 
wrapped in wax paper and surrounded 
by excelsior padding to prevent any 
movement in the box. For insulated 
coils that have been dipped, an addi- 
tional bath of melted paraffin will be 
found valuable. Firms making coils 
of the insulated open-slot, two-layer 
type, should use a black plastic baking 
varnish for all dips, both before and 
after insulating. This type of varnish 
retains its life longer and does not 
become hard and brittle when the 
coils are placed in an oven for a short 
time preparatory to using. In any 
case, it is a good policy to take the 
wound unit and then dip it while hot, 
in a good baking varnish. Coils that 
are too large to pack should be 
wrapped with burlap similar to the 
manner in which automobile tires are 
wrapped with paper. If the coils 
are likely to be in storage any length 
of time, the burlap should be treated 
with melted paraffin. 

The policy of purchasing or mak- 
ing spare armature or field coils 
for important units, is an insurance 
against unforeseen delays to produc- 
tion. 

Consequently, in order to obtain the 
maximum benefit from this policy, 
study the storage conditions in your 
plant and make sure that these parts 
will be on hand and in the best condi- 
tion when the need for them arises. 
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AN OPPORTUNITY 





to receive 


$50, $25 or $10 


amount. If not the second, then perhaps the 
third, 

For one of the best three answers to Edson’s letter 
to Practical Pete reproduced on this page, that will fully 
describe that “better’’ system in actual use in the industry. 

1. The answers submitted will be judged on (a) 
method of presentation, (b) general interest and applica- 
bility to other plants, (c) completeness of detail and 
adherence to the subject matter. 

2. The identity of the plant must be revealed in the 
text and the story must be subject to verification. 

3. Answers must be concise, but they must include the 


. do may be the one to receive the first-named 


facts. 


4. All answers must be submitted by Feb. 15, addressed 
to Practical Pete, care of INDUSTRIAL ENGINEERING, 
475 Tenth Ave. at 36th St., New York, N. Y. The 
author’s name and address must accompany the answer. 

5. Answers not considered among the best three, but 
which possess sufficient merit to warrant publication will 
be used subsequently and paid for at double regular 
rates. 

6. The competition is open to all without regard to 
position. 

7. The Managing Editor of INDUSTRIAL ENGINEERING 
will be the sole judge and his decision shall be final. 

8. The best three answers of the “better” system will 
be published in sequence of first, second and third best in 


duplicate cards, which are desirable. 


They must not exceed 1,000 words, exclusive of 


the March, 1928, issue of INDUSTRIAL ENGINEERING. 


Work Out a Better System—Then See Me! 


PRACTICAL PETE: 
ERE is a new one. I had a call 
H from the Old Man today on 
account of a requisition I sub- 
mitted for 1928 material. 

I had ordered repair parts for new 
equipment that we recently installed, 
also several new units to replace some 
old timers that we inherited, and I could 
tell that the requisition didn’t get his 
approval. In the language of Lind- 
bergh, ‘““We” were due for some cross- 
examination and this is how we got it. 

He said: “I understand perfectly 
about the wire, paint, belts, acid, solder, 
etc., but how do you know that we will 
need these repair parts you specify for 
the new equipment we just installed?” 
I answered: “Only on the basis of past 
performance with other new equipment. 
This stuff is being made in a period of 
mass production and it doesn’t compare 
with the old-fashioned goods.” 

You see, he is somewhat old fashioned, 
and that sat pretty well, but here is 
where I tripped. He asked me: 

“What regular inspection system is 
used to determine the actual condition 


of the equipment?” I said: “Well, you 
see, we are so busy taking care of the 
breakdowns ‘ 

“Breakdowns, hell,” came over the 
wire, “if you were half as interested 
in preventing breakdowns as you are 
in fixing up the equipment, you 
wouldn’t need any new equipment for 
replacement !” 

I cut in then and there because “We” 
had a defense, and I knew he was talk- 
ing when he should have been listening. 

“Look here, Chief, you only permit a 
surface inspection and a_ semi-verbal 
report on the findings. I only know 
your decision about replacement when 
the new equipment you order is to be 
installed, and when you can my requisi- 
tion for repair parts.” 

In a milder tone he then asked, “What 
definite inspections do you make, par- 
ticularly to determine the need for 
replacement that will warrant this type 
of new equipment you specify?” 

I was rather stumped at such a long 
one, so he hung up with, “Work out a 
better system, and see me!” 

You know what, “See me” 





means ; 


therefore can you get readers to tell 
me: 


1. What regular inspection system 
they use to determine the condition of 
equipment in their plants, such as for ~ 


(a) Substations and Distribution. 

(b) Motors and Control. 

(c) Mechaniacl Power Transmission. 

(d) Plant Structures, Mechanical 
Material Handling and Service System. 


2. How the findings are brought to 
final decision regarding maintenance 
and repair, and replacement ? 


3. What cards they use for record, 
indicating machine condition and other 
data? Include size and make? 


4. What definite inspections are made 
particularly to determine the actual need 
for replacement ? 

Out of these I ought to get a good sys- 
tem that will be applicable to the four 
main divisions of the plant. 

Epson. 


P. S.—Tell me if you think the Old 
Man took the right attitude? 
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ANSWERS Received to Questions Asked 
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Adjusting Double-Reduction 
Chain Drive 


I have three shafts connected by two 
silent chains which must operate with 
fixed center distances between the shafts. 
This does not permit shifting the shafts 
for adjustment of the distances be- 
tween them to compensate for wear 
or stretch. The drive will overate satis- 
factorily with a new chain for a year 
or two but after that it causes consider- 
able trouble. Could any reader offer any 
suggestions on overcoming my diffculty 
with this drive. 

Chicago, Ill. N. H. N. 


{ N YJ HERE the shaft centers are 
fixed when using silent chain 
drives, as was the case in 

N.H.N.’s problem, two methods may be 
used to keep the chains tight. One is by 
the use of an offset coupler or hunting 
link which usually consists of three or 
five pitches or links. A section of the 
chain, containing one more pitch or set 
of links than the offset coupler or hunt- 
ing link, is removed and then the offset 
coupler put in place. This shortens the 
chain by one pitch. 

Generally, where there is not enough 
slack in the chain to permit the removal 
of one pitch or set of links by the above 
method, the slack is not sufficient to 
cause trouble. However, for certain 
classes of work any slack is objection- 
able and sometimes detrimental. In 
such cases the method shown in the ac- 
companying sketch has been used to 
overcome the difficulty. 

This installation consists of a 17- 
tooth drive pinion and a 57-tooth driven 
sprocket with a 14-in. pitch silent chain 
8 in. wide. The pinion and sprocket are 
on 7-ft. fixed centers at an angle of 30 
deg. from the vertical. The tight side 
of the chain is on top. There was not 
sufficient slack in the chain to use the 
hunting link. However, the slack pres- 
ent was sufficient to cause considerable 
trouble from the jerking at starting and 
whipping at high speed and was espe- 
cially bad when decelerating and 
stopping. 

A flat-faced idler pulley was first tried 
on the back of the chain on the slack 
or return side. This remedied the 
trouble, but the idler wore rapidly. The 
first idler used was made of fiber; then 
brass and finally steel idlers were tried. 
Although the steel idler’ did not wear 
so rapidly as the others, its use caused 
considerable noise and the back of the 
chain showed signs of wear. 

Finally a 25-tooth idler was used in- 
side of the slack side of the chain, as 
shown in the sketch. This idler meshes 
with the chain and is supported on a 
shaft in bearings which are mounted on 
a two-arm swinging structure. The 
idler is locked in position after adjust- 
ing it against the chain. This arrange- 
ment has solved the problem and has 
been in satisfactory operation for about 
six years, 

Another example of using a fixed 
sprocket as an idler on a chain drive 
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was described and illustrated in connec- 
tion with the item by Earl C. Moss on, 
“Substituting a Long-Center Chain 
Drive for Bevel Gears and Shaft,” 
which appeared on page 343 of the July, 
1927, issue of INDUSTRIAL ENGINEERING. 

This installation was on a vertical 
printing press drive with a 10-in., 1.2- 
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ADJUSTABLE SPROCKET IDLER ON 
SLACK SIDE OF CHAIN DRIVE 
TO TAKE UP LINK WEAR 





pitch Morse silent chain on 128-in. cen- 
ters. In this case, because of space 
limitations, a 33-tooth idler is placed 
inside and against the driving or tight 
side of the chain. An adjustable, two- 
arm support is used to provide move- 
ment of the idler to compensate for the 
increase in chain length due to wear. 
E. H. Laass. 
Engineering Department, 
The Cutler-Hammer Manufacturing 


Company, 
Milwaukee, Wis. 





Cost of Interior Painting in 
Mill-Type Building 


Our main building has not been painted 
on the inside for several years and 
needs it badly. It is a _ four-story 
mill-type building with sawtooth roof. 
The area of each floor is about 25,000 
sq.ft. The ceiling and upper part of the 
walls are to be painted mill white and 
the lower part of the wall a dark brown 
I should like to get the experience of 
other readers on the use of air paint guns 
on such construction, and what they think 
such painting should cost per sq.ft. Also, 
what should brush painting cost? Any 
information you can give me will be ap- 
preciated. 

Springfield, Mass. B. W. 


HE figures given here in answer 
to B.W.’s question are averages 
and cover general interior factory 
painting. Of course, a larger or 


smaller amount of paint might be used, 
depending on the operator or painter. 





The De Vilbiss Co. 


Erection of scaffolding and floor and 
machine protection were considered in 
these figures. A helper for doing this 
work would enable the spray operator 
to devote his entire time to painting 
and, after allowing for the helper’s 
wage, effect a still greater saving. De- 
preciation, overhead and profit were 
not included in my figures. The depre- 
ciation on the spraying equipment 
should probably be figured at 20 per 
cent a year. 

The comparative costs of spray paint- 
ing and brush painting large surfaces 
are as follows: 


Cost of paint, per gal. ....... $3.00 
Cost of labor, per hr......... 1.00 
Average spraying speed on large 
surfaces, smooth or rough.... 
ere aren 500 sq.ft. per hr. 
Average brushing speed on large 
surfaces, smooth only........ 
5 ards butecelabe aeetiiie 150 sq.ft. per hr. 
Area covered per gallon of paint: 
Spraying, first coat.....475 sq.ft. 
Spraying, second coat. .500 sq.ft. 
Brushing, first coat.....475 sq.ft. 
Brushing, second coat. .500 sq.ft. 
Cost of spraying first coat: 
RAMON octane wis $0.002 per sq.ft. 
Material 0.0063 per sq.ft. 


eo ee eee 


$0.0083 per sq.ft. 


$0.83 per 100 sq.ft. 
$0.075 per sq.yd. 
Cost of spraying second coat: 





RE acs 2a $0.002 per sq.ft. 
Moetevial :. 666 6s 0.006 per sq.ft. 
$0.008 per sq.ft. . 


This is equivalent to $0.072 
per sq.yd. or $0.80 per 





100 sq.ft. 

Total cost of two sprayed coats: 
First coat ...... $0.075 per sq.yd. 
Second coat .... 0.072 per sq.yd. 

$0.147 per sq.yd. 

Cost of brushing first coat: 
en renee $0.0067 per sq.ft. 
Material ....... 0.0063 per sq.ft. 

$0.0130 per sq.ft. 


This is equivalent to $0.117 
per sq.yd. or $1.30 per 
100 sq.ft. 
Cost of brushing second coat: 
EMOO? Gis out $0.0067 per sq.ft. 
0.006 per sq.ft. 


$0.0127 per sq.ft. 


This equals $0.114 per sq.yd. 
or $1.27 per 100 sq.ft. 
Total cost of two brushed coats: 
First e60t.. 208: $0.117 per sq.yd. 
Second’ coat .... 0.114 per sq.yd. 


$0.231 per sq.yd. 





Toledo, Ohio. R. D. WALTz. 
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What Causes Blowing of Fuses 
on Transformer Bankr 


We have two 50-kw. transformer banks 
serving separate heating loads and when 
they are connected in parallel on the 
secondary side the fuses blow on one 
bank. Everything on the nameplates of 
both banks corresponds except the polar- 
ity. One bank is marked Subtractive, 
while the other is marked Additive. Will 
readers explain the meaning of these 
markings, and tell me if this difference 
in polarity has anything to do with the 
blowing of the fuses? Hw. 3B. D. 
Lynn, Mass. 


question on the blowing of fuses 

in paralleling two banks of trans- 
formers is that both banks are con- 
nected in a like manner externally with- 
out taking into account the difference 
in polarity. There should be nothing 
confusing about connecting together 
transformers oi different polarity if it 
is remembered that interchanging low- 
tension leads of a subtractive polarity 
transformer would make it externally 
an additive polarity transformer and 
vice versa. The external connections of 
two transformer banks of different 
polarities are shown in the illustration. 


"Tie ANSWER to H. B. D.’s 


High tension bus 


Low tension bus 





Additive Polarity Transformers Subtractive Polarity Transformers 


CORRECT EXTERNAL CONNECTIONS 
FOR PARALLEL OPERATION OF 
TWO TRANSFORMER BANKS OF 
OPPOSITE POLARITY 





The condition described by H. B. D. 
would conform if the two banks had 
been connected symmetrically instead of 
being connected as shown to allow for 
the difference in polarity. When paral- 
leling transformers of different makes, 
and especially where polarity markings 
are not visible, a test should be made 
to determine whether or not a potential 
exists between the leads that are to be 
connected together or to the bus. 
ERNEST DICKINSON. 
Kimberly, B. C., Can. 
—_—>—_—__ 


if a transformer of a certain polar- 

ity, additive or subtractive, is con- 
nected in parallel with one of a different 
polarity as if they were both of the 
same polarity, the effect on the circuit 
is the same as though a short circuit 
existed on both units, and blowing of 
the fuses will result. In H. B. D.’s case, 
if he reverses the primary or the sec- 
ondary leads of one of his transformers, 
I am certain that he will find that his 


R* ERRING to H. B. D.’s question, 
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Primar) 


Primary 
440-Volts 44 0-Volts 











Seconda 


We Neaptne ; 
110-Vol#s \$50-Vo/ts’ 330-Volts 


Additive Subtractive 


HOW TO CONNECT A TRANSFORMER 
TO DETERMINE WHETHER IT IS 
ADDITIVE OR SUBTRACTIVE 





trouble of blowing fuses will be ended. 

When transformers’ secondaries are 
to be connected in parallel, it is neces- 
sary to determine before the connections 
are made whether the transformer is 
additive or subtractive. One common 
way of making this test is to connect 
a fuse in the secondary winding of one 
transformer. Then when this trans- 
former is connected in parallel with the 
others, the fuse will blow if its polarity 
is not the same as that of the other 
transformers connected in the circuit. 
The fuse should be sufficiently small 
so that there can be no possibility oi 
injuring the transformers. 

Another way of determining whether 
the windings of a transformer are addi- 
tive or subtractive is to make the trans- 
former connections as shown in the 
accompanying diagram. Should one 
transformer be of the additive type, the 
voltmeter will indicate a voltage that is 
the sum of the primary and secondary 
voltages, or 440-++-110==550; but if it is 
a subtractive transformer, the voltmeter 
reading will be the difference between 
the primary and secondary voltages, or 


440—110—=330. 
Wood, Pa. 





E. E. S1GeEt. 





SPLYING to the question asked by 
H. B. D., I am sure that his 
trouble is due to the use of dis- 
similar transformers—that is, one of 
the transformers or one of the banks 
is of additive polarity and the other is 
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SINGLE-PHASE TRANSFORMERS 
HAVING OPPOSITE POLARITIES 
ARE CONNECTED IN THIS 
MANNER 











of subtractive polarity. If the trans- 
formers are of the same voltage and im- 
pedance and are fed from the same 
primary feeder, properly tested out and 
connected, they should parallel success- 
fully. 

The diagrams at A and B in the ac- 
companying illustration show the lead 
markings for additive and subtractive 
polarity, and are self-explanatory. The 
diagram at C shows two banks of trans- 
formers, each consisting of two single- 
phase transformers, one of additive and’ 
the other of subtractive polarity, con- 
nected in parallel. The capacity of the 
primary fuses should be checked in order 
to be sure that they are large enough 
to carry the two banks in parallel, as. 
the primary current will be twice that. 
drawn by a single bank. 

J. W. Bantav. 
Chief Electrician, 


Metropolitan Theatre Bldg., 
Los Angeles, Calif. 


—_—_——_>———— 


when transformers of different 
characteristics are connected, it is. 
necessary to deviate from the usual con- 
necting diagrams for transformers of 
similar characteristics. 
In additive transformers either the 
primary or the secondary windings are 
so arranged that the current flow is in 


Primary \A B IA B 
a > : 
——  . aii | | 
i i 
FIG.1 FIG.2 
TWO WAYS OF CONNECTING 


ADDITIVE AND SUBTRACTIVE 
POLARITY TRANSFORMERS 


A\ wen tran H. B. D.’s_ question,. 



































a direction opposite to that in subtrac- 
tive transformers. This change in 
direction of current flow is brought 
about by the winding the coils of one 
side of the transformer in a direction 
opposite to that used in additive trans- 
formers. When these two different 
types of transformers are connected in 
parallel, the instantaneous flow of cur- 
rent must be the same in the wires that 
are connected, otherwise there will be a 
short-circuit current imposed on the 
windings. 

By marking the leads on the trans- 
formers it will be a simple matter to 
connect them properly. For example, in 
Fig. 1 in the accompanying illustra- 
tion, the correct secondary connection, 
with the primary leads connected in: 
parallel, will be A to B’ and B to J’. 
When this connection is used to con- 
nect the primary sides, the secondary 
connections should be made in the usual 
way as indicated in Fig. 2 in the illus- 
tration above. 


Norco, Calif. Putt D. Comer. 
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New EourrpMENT 


For Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Meter Testing Device 


Ale has recently been devel- 
oped by the Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa., which, it is claimed, will save 
electric and power companies and others 
a great deal in the cost of meter testing. 
The instrument is designed along the 
principle of the stroboscope, a device 
used to analyze periodic motion. 

The speed of a meter is measured by 
viewing a series of marks on the ele- 
ments through a synchronized flickering 
light beam. When the marks appear to 
stand still the stroboscopic light is syn- 
chronized with the speed of the meter 
disk. A pointer indicates the percent- 
age over or under the correct reading. 
Each test requires less than 10 min., 
and thus effects, it is claimed by the 
manufacturer, a material saving in the 
cost of meter testing. 





Westinghouse Meter Board Used for 
Simplifying Meter Testing 





Portable Electric Blower 


Used docnimye type of blower for 
removing dust from motors, ma- 
chinery, shafting, and the like, has been 
announced by Breuer Electric Manu- 
facturing Company, 844-856 Blackhawk 
St., Chicago, Ill. 

This size No. 6 blower is driven by a 
3-hp. General Electric motor, which is 
mounted on Norma precision ball bear- 
ings that require no oiling, it is claimed. 
The weight of the blower set is 7 Ib., 
and a 20-ft. reinforced cord attached to 
a separable steel covered plug with wood 
handle is used for connecting to a light 
socket. 

Suction attachments and a dust-bag 
may be obtained, the manufacturer 
claims, for instantly converting the 
blower into an electric suction cleaner to 
remove dust from stock-bins, corners 
where it collects, and from the motors 
and machines. 
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Breuer Portable Electric Blower 


A spray tank can also be furnished 
for attaching to the nozzle, by means of 
which insecticides can be easily sprayed 
into hiding places of insects, vermin, 
and the like. 





Chain Hoists 


GP UR-GEARED, ball bearing chain 
hoists for general material handling 
conditions are being marketed by The 
Dickerman Hoist Manufacturing Com- 
pany, Cleveland, Ohio. 

These “Ideal” self-contained type 
hoists are claimed to have large diameter 
hardened and ground balls of high car- 
bon chrome alloy steel inclosed in har- 
dened and ground chrome vanadium steel 
races. Armored felt washers are in- 
stalled to protect the bearings from dirt, 
grit and other abrasive matter, and also, 
to retain the lubricant. By means of 
oil ducts the oil is delivered to the ball 
bearings and pinion shaft bearings. 

Steel suspension plates are claimed by 
the manufacturer to contribute largely 
to the strength of the hoist and prolong 
its life besides allowing full freedom to 
all revolving parts. They directly con- 
nect to the top hook and load wheel 
bearings, which support the load. 

An automatic brake is used to hold the 
load at any desired point, only a slight 
pressure on the hand chain being needed 
to operate the hoist. 


Dickerman Ideal Spur-Geared Ball 
Bearing Chain Hoists — 
















To eliminate the possibility of the 
hand chain fouling, a guide is provided 
which permits operating from a wide 
working angle. 

These hoists may be obtained for ca- 
pacities over 10 tons, in which case two 
gear trains contained in separate gear 
cases connected by a yoke and operated 
by separate hand chains but having a 
single hoisting hook are available. 





Motor-Driven Arc Welder 


HE recent addition of the Fuzon 

300 to its line of arc welders has 
been announced by Fusion Welding Cor- 
poration, 103d St. and Torrence Ave., 
Chicago, Ill. This new unit, illustrated 
herewith, is a direct-current welding 
generator driven by a three-phase, 220- 
or 440-volt, alternating-current motor. 
Both welding generator and motor are 
mounted on the same shaft thus making 
it a two-bearing unit. 

The special feature of this welding 
generator, according to the manufac- 
turer, is its arc which is described 
as being “flexible” and not only to 
possess unusual stability but to respond 
instantaneously to changes in arc 
length. For example, it is- possible to 
instantly increase or decrease the arc 
length by 4 in. without extinguishing 
it. This can be demonstrated by placing 
two pieces of $-in. plate, 3 or 4 in. 


1 
| 
| 





Fuzon Arc Welder 


square, several inches apart on top of a 
larger plate, and the layout connected 
to the welder ground wire. By using 
an ordinary metallic electrode and start- 
ing the arc on one of the plates, it can 
be swept across from plate to plate over 
the half-inch drop between plates with- 
out breaking the are. The arc is 
lengthened 4 in. as it goes down over 
one piece and shortened a } in. as it 
climbs up on the other piece. 

This flexibility is made possible, it 
is stated, because all of the auxiliary 
apparatus usually incorporated in an arc 
welding unit has been eliminated. The 
Fuson 300 welder has neither external 
stabilizer, field rheostat nor separate 
exciter. 

It is said that the flexible arc is help- 
ful in training new operators. With the 
Fuzon machine, the operator can main- 
tain the arc from the start and so devote 
his time exclusively to learning how to 
make a proper weld. The flexible arc 
is also said to help the experienced man 
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who, while capable ot maintaining the 
arc, is subjected to a strain-to do so 
which fatigues him. The manufacturer 
maintains that a short arc length makes 
the best weld but an increase of arc 
length for an instant only is not notice- 
able in the finished product, while a 
broken arc gives a bad spot. 

The elimination of the auxiliaries 
from the Fuzon 300 welder reduces the 
weight. One control governs the weld- 
ing current by a brush-shifting device 
which gives a range from 500 amp. to 
300 amp. Shifting the brushes, it is 
stated, not only controls the current 
going to the operator but, at the same 
time, and by the same control, alters the 
volt-ampere characteristic of the ma- 
chine in such a manner that the 
most suitable characteristic is supplied 
at each current to which the machine is 
adjusted. 

This permits welding metals from the 
thinnest to the thickest with equal facil- 
ity by merely setting the current at the 
desired amperage. 





Disconnecting Switch 


HOOK-OPERATED disconnecting 

switch for 37-kv., 400-amp. service 
has been placed on the market by the 
Railway and Industrial Engineering 
Company, Greensburg, Pa. This Type 
DI-3 Switch, which is shown in the ac- 
companying illustration, is provided with 
a large ring on the combination latch 
and pry-out arrangement so that a pull 
from any direction will open the blade. 
Besides the style shown, it can be made 
up as a double-throw or a selector switch 
that is suitable for mounting in any po- 
sition. The standard features claimed 
by the manufacturer for this switch are 
the interchangeability of parts, self- 
aligning full-floating contacts and truss 
blades. 











Underslung Type Hook-Operated Dis- 
connecting Switch ; 


—_——_—_—_—_ 


Electric Welding Press 


OMBINATION of an automatic 
spot welder and a punch press is 
the manufacturer’s description of the 
Welding Press recently placed on the 
market by the Gibb Welding Machines 
Company, Bay City, Mich. This unit, 
which is illustrated herewith, differs 
radically from an automatic spot welder 
both in construction and results of oper- 
ation. The manufacturer’s detailed de- 
scription follows: 
An entirely new principle in spot 
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Gibb Welding Press 


welding is employed in that where spot 
welds are normally made in one second 
the welding press makes spots in one 
hundredth part of a second. This is 
accomplished by means of an especially 
designed transformer and a precisely 
timed automatic switch. The trans- 
former in its action has the character- 
istics of a condenser discharging its cur- 
rent with a lightning-like swiftness, it 
is stated. 

The object of this new principle in 
spot welding, quite aside from speed of 
operation, is to make welds eliminating 
depressions in the surface, warpage and 
discoloration. The weld is made before 
the heat has an opportunity to soften the 
outer surfaces of the sheet. Welds can 
be made at the rate of 200 or more spots 
per minute. 

The welding press has a toggle ac- 
tion which quickly brings the welding 
points lightly into contact with the work 
and applies a final forging pressure. It 
is stated that the usual hammering of 
copper points is absent; this smooth- 
ness of action not only insures long life 
to the moving parts but more partic- 
ularly, together with the instantaneous 
heating, preserves the welding points, 
eliminating constant redressing with the 
consequent loss of production. 

One field of application is in the weld- 
ing of light to heavier parts. Another 
field is in welding material with polished 
surfaces where finish counts, such as 
automobile bodies, auto parts, and so on. 
it is claimed. 

Still another special application is in 
welding spouts to bodies of oil cans, 
coffee pots and tea kettles. In attaching 
ears, clips or lugs to containers, a spe- 
cial, double-acting welding press is em- 
ployed whereby two spots are made at 
one stroke. 








Conveyor Chain 


Oo link and closed link types of 
drop forged conveyor chains have 
been put on the market by the Moore 
Drop Forging Co., Springfield, Mass. 
These Morco chains are for general use 
on drag lines, bucket or floor conveying, 
on monorail installations. 

Either malleable or drop forged attach- 
ments, such as scrapers, pushers, trolley 
extensions, car hauls, bucket attach- 
ments and the like are furnished. The 
malleable attachments are secured 
through the center links by means of 
bolts—the drop forged attachments are 
formed integral with the side links of 
the chain. 

The construction of the Morco chain 
employs only two parts—center link and 
side link. Thus, it is claimed to be easy 
to take apart or assemble instantly with- 
out the use of tools. Furthermore, it can 
be taken apart at any link rather than 
every eight or ten links as is the case 
with many chains. The chain is of light 
construction for a given load and is 
especially efficient, it is claimed. The 
method of construction eliminates the 
use of loose pins and it is designed to 
fit practically all standard sprockets. 
It is also claimed that the high-carbon 
steel, of which the chain is constructed, 
after drop forging, becomes highly re- 
sistant to the corrosive effects of sulphur 
water and acidulous ores. 





Universal %4-In. Electric Drill 


RODUCTION of the new $-in. uni- 
versal motor electric drill, illustrated, 
which has a drilling capacity up to 4 in. 
in steel and 1 in. in hardwood has been 
announced by the Standard Electric 
Tool Company, Cincinnati, Ohio. The 





Standard Electric 
4-in. Universal Motor Drill 


Tool Company's 


air-cooled motor used in this drill is 
manufactured by the General Electric 
Company and will operate on either 
direct current or alternating current of 
60 cycles or less. 

The bearings are SKF ball bearings 
and the gears, which run in grease, are 
hardened, chrome-nickel steel. A 10- 
amp. switch is provided. The drill 
weighs only 14 lb. The housing of the 
motor is made entirely .of aluminum to 
keep down the weight. 


Industrial Engineering—V ol.86, No.1 











atl 








Panel-Type Air Filter 


NTRODUCTION of industrial air 

filters of the panel type, which are 
rated to handle 800 c.f.m. of air per 
unit, has been announced by the Stay- 
new Filter Corporation, Rochester, N. Y. 
When more air is required, two or more 
units are used in parallel. The panels 
are supported on angle-iron or aluminum 
frames. The cloth, which is specially 
treated to give a guaranteed filtering 
efficiency of 99.9 per cent, it is stated, 
is arranged in a series of hollow fins 
supported on wire mesh. 

The manufacturer states that the cloth 
requires cleaning ordinarily only once 
in six months and that this may then 
be done, without removing it from the 
supporting bases, by means of com- 
pressed air or a vacuum cleaner. The 
life of the filter cloths is further claimed 
to be from three to five years, depending 
upon the service. 





Oil Immersed ‘Linestarter 


| bo special applications the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., is now 
building two important modifications of 
its standard equipment of linestarters. 
One of these has a special provision for 
excluding dust, all small openings 
through which dust might penetrate, it 
is claimed, being rendered dust tight. 
Another modification of the linestarter 
has all of its parts in which sparks or 
arcing might occur immersed in oil. 
The main current-carrying and break- 
ing contacts are oil immersed, the oper- 
ating coil is below the surface, as is the 
interlock. Consequently, it is claimed, 
under normal operating conditions, no 
explosive gases in or around the starter 
can be ignited by the operation of the 
starter. 

Another development is a water-tight 
and gas-tight, push-button station, in 
which all the elements that operate to 
open and close the circuit, and on which 
there may be sparking are inclosed in 
an air-tight chamber. The upper part 





Westinghouse Oil Immersed Line- 
starter With Cover Removed 


of this chamber consists of a raw hide 
diaphragm through which the operative 
pressure is transmitted to the interior 
mechanism by an exterior push button. 
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Unit Panelboard 


A NEW, safety-type, single-fused unit 
panelboard is now available from the 
Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn. This panelboard, 
known as Type N. T. P., is 43-in. deep 
and has lugs in the mains, tumbler 
switches and plug fuses in the branches, 
and 4-in. wiring gutters. 
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Trumbull Eiectric Unit Panelboard 


It is an entirely new panel of the dead 
front construction without requiring the 
door-within-a-door trim. On this type 
of panel, metal barriers close the space 
between the panel edges and the trim. 
This barrier is made of four pieces that 
are spot-welded together and are re- 
movable as one unit. 

A few changes have been made in 
the design of trim formerly used on 
such boards. For instance, with the 
new trim its adjustment does not depend 
upon the movement of the screws in a 
loose fitting hole. It is simply necessary 
to set the trim in place, steady with one 
hand, and tighten up the screw for each 
swing clamp with a screw driver in the 
other hand. 


Compressor Unloader 


EVELOPMENT of a differential 

unloader, with the trade name Sim- 
plate, for use with its compressors, has 
been announced by the Chicago Pneu- 
matic Tool Company, 6 East 44th St., 
New York, N. Y. The valve is a single 
plate of stainless steel ground to a flat 
surface. The diameter is ground to fit 
the cap with a very small clearance and 
the edge is rounded to prevent sticking 
as a result of cocking on the seat. The 
cap contains a ball check valve, spring 
and a small check screw. The flanges, 
by which the unloader is attached to the 
compressor or panel, are located on 
the cap. 

This permits dismantling the unloader 
for examination or cleaning without dis- 
turbing the piping or valve, it is said. 

The manufacturer states that the de- 
vice operates with a 5-lb. range between 
unloading and loading; that is, if the 
unloader is set to unload at 100 lb., the 





reloading pressure is 5 lb. lower. The 
operation, according to the manufac- 
turer, is as follows: As the air pressure 
rises to 100 Ib., the pressure on the 
upper side of the valve balances the 
spring on the under side and air escapes 
past the seat into the annular space 
around the outer edge of the disk. Be- 
cause of the close fit of the disk in the 
cap and the small check valve, the air 
cannot escape and a slight pressure is 
built up which, acting upon the surface 
of the disk, balances the pressure of the 
spring on the lower side and the disk 
moves down against its seat. The ball 
check valve is then exposed to the full 
receiver pressure and being held on its 
seat by a very light spring immediately 
removes off and uncovers a }-in. hole 
for air to pass through on its way to the 
unloading inlet valves. 





Renewable Fuses 


MPORTANT improvements in its 

ferrule-type renewable fuses have 
been announced by Trico Fuse Manufac- 
turing Company, Milwaukee, Wis. 

It is stated that the improvement re- 
duces the time heretofore spent in re- 
newing fuses and eliminates all small, 
loose parts. According to the manufac- 
turer, this is accomplished by using 
spring retainers on the end caps to 
hold the end screws. 

The fuse now consists of only two 
parts and the renewal element. The 
general design of the fuse requires the 
removal of only one cap when renew- 
ing. This improvement has been made 
in addition to the recent improvement on 
the knife-blade type fuse. 





Extension Jaws for Crow-Foot 
Wheel Puller 


EVELOPMENT of sets of ex- 
tension jaws for use with its four 
sizes of Crow-Foot wheel pullers has 
been announced by Crane Puller Com- 
pany, Waltham, Mass. This device is 





Application of Extension Jaws to 
Crane Crow-Foot Wheel Puller 


especially designed for removing wide- 
faced paper pulleys. The accompany- 
ing illustration shows the application 
of the puller when removing a pulley 
from a motor shaft. Each size of 
extension jaws carries the same number 
as that of the Crow-Foot puller with 
which it is to be used. 
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“TRADE LITERATURE 
You Should Know About 





Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 


are mentioned. 


It is always advisable to state the name and 


number of bulletin or catalog desired, as given in these columns. 


CRANES AND TROLLEYS—A 44-page 
illustrated catalog contains considerable 
data on the construction and application 
of Conco cranes and trolleys—H. E. 
Conkey and Company, Mendota, III. 


WELDER’s GuIDE—A 48-page, pocket- 
size booklet contains a considerable 
amount of condensed arc-welding data 
and gives recommendations on the weld- 
ing rods to use.—Steel Sales Corporation, 
129 South Jefferson St., Chicago, IIl. 


OvERHEAD RuNwAys—Book 106 illus- 
trates numerous installations of the Mor- 
ris overhead runways for electric or 
hand hoists.—Herbert Morris, Inc., Buf- 
falo, N. Y. 


STEEL Buitp1inc—A folder lists the 
various types of Stefco standard ready- 
built steel buildings.—Stefco Steel Com- 
pany, Michigan City, Ind. 


LacguEer—Bulletin 11 lists the vari- 
ous types of Hilo industrial lacquers.— 
Hilo Varnish Corporation, Marcy and 
Flushing Aves., Brooklyn, N. Y. 


STARTING SwitcH—Bulletin 105-A, 
new edition, describes the Clark ac. 
motor-starting switches. —The Clark 
Controller Company, 1146 East 152nd 
St., Cleveland, Ohio. 


PROTECTIVE CoaTincs—A folder dis- 
cusses what causes steel to rust, concrete 
to crumble and wood to rot, and gives 
the Truscon protective coatings recom- 
mended for the prevention of such dam- 
age——The Truscon Laboratories, De- 
troit, Mich. 


PaNEL Box—A circular describes the 
constructional features of the new unit 
panel box which is standardized in fif- 
teen box sizes—The Trumbull Electric 
Manufacturing Company, Plainville, 
Conn. 


AUTOMATIC TEMPERATURE CONTROL 
—Catalog 87 lists the line of small in- 
struments for automatic temperature 
control by indicating, signalling, record- 
ing and alarm, or in combination. Wir- 
ing diagrams are included—The Brown 
Instrument Company, Philadelphia, Pa. 


SMALL Mortors—A series of circulars 
describe the constructional features of 
the Master’s line of single-phase, re- 
pulsion induction; polyphase, squirrel- 
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cage induction; single-phase with split- 
phase starting; and direct-current, com- 
pound-wound motors of fractional and 


small horsepower ratings.—Master Elec- . 


tric Company, Dayton, Ohio. 


TRANSMISSION EQUIPMENT—A folder 
illustrates a number of the types of 
standard transmission equipment such 
as speed reducers, couplings, shafting 
and pulleys. Speed reducers are listed 
in ratings from zs up to 5 hp. and 
shafting from 4 in. up—wWinfield H. 
Smith, Inc., Springville, Erie County, 
N. Y. 


Lamp Guarp—Circulars describe the 
ProTex and the Vapro Tex lamp guard 
for protection against moisture and ex- 
plosive vapors.— Daniel Woodhead 
Company, 15 North Jefferson St., Chi- 
cago, Ill. 


Pittow Biocxs—A circular describes 
the Fafnir double ball bearing, unit- 
aligning pillow blocks with standard 
seal and with special dust seal.—the 
Fafnir Bearing Company, New Britain, 
Conn. 


Bettinc—A circular gives the ad- 
vantages claimed for Tex-Tan belting, 
which consists of a textile and leather 
belt cemented together—Wayne Belting 
Company, Fort Yayne, Ind. 


REMOTE CONTROL FOR OUTSIDE 
LicHTING — The third edition of the 
Engineers Reference Book covers ap- 
plications of R.C.O.C. remote control 
oil switches and relays to modern street 
and yard lighting, either in series or 
multiple. — South Bend Current Con- 
troller Company, South Bend, Ind. 


WELDING WirE—Bulletin 100-B lists 
the Color-Tip arc welding wire, which 
is supplied in steel, cast iron, bronze, 
copper, Monel metal and aluminum.— 
Wilson Welder and Metals Company, 
Inc., Wilson Bldg., Hoboken, N. J. 


ELectric WELpInc—A booklet bear- 
ing the title, “Redesign Engineering,” 
discusses the art of construction and re- 
building by electric welding.—Fusion 
Welding Corporation, 103d St. and Tor- 
rence Ave., Chicago, III. 


Friction CLtutcH—The A. Plamon- 
don disk-type friction clutch is described 
in a folder by giving the various fea- 
tures of construction. This clutch is 












made in ratings from 1 to 450 hp.— 
A. Plamondon Division, Foote Bros. 
Gear and Machine Company, 236-246 
North Curtis St., Chicago, II. 


Stock Gears— Catalog 52, pocket 
size, devotes 145 pages to listing, di- 
mensioning and pricing a line of stand- 
ard stock gears carried by this company. 
—Charles Bond Company, 617 Arch 
St., Philadelphia, Pa. 


INDUSTRIAL LUBRICATION — Applica- 
tion of the Dot method of industrial 
lubrication to machinery is described in 
a bulletin entitled, “Better Lubrication 
for All Machinery.” This includes a 
description of the construction and ap- 
plication of the Dot-o-Matic pressure 
cup and the Dot centralized lubrication 
system.— Dot Lubrication Div., Carr 
Fastener Company, 31 Ames St., Cam- 
bridge, Mass. 


RepucTion GEAR Unitrs—Various 
sizes and types of Farrel-Sykes herring- 
bone gear reduction units of the single- 
reduction, high-ratio type are described 
in a group of loose-leaf bulletins.— 
Farrel Foundry & Machine Company, 
Buffalo, N. Y. 


MacNnetic BrakE— Bulletin 102-B 
illustrates the construction, dismantling 
and a number of applications of the 
Clark Three-C series- or shunt-wound 
magnetic brake for direct current. Bul- 
letin 109 describes the brake operated by 
alternating current. — The Clark Con- 
troller Company, 1146 East 152d St., 
Cleveland, Ohio. 


HERRINGBONE SPEED REDUCERS—Cat- 
alog 133 lists the various types of D. O. 
James continuous-tooth herringbone 
speed reducers in the sizes and ratings 
available for single- and double-reduc- 
tion units—D. O. James Manufacturing 
Company, 1114 West Monroe St., Chi- 
cago, Ill. 


Fire Protection—An 8-page bulletin 
entitled, “How to Put Out a Fire,” gives 
very valuable and instructive informa- 
tion upon the different classes of fires, 
types of fire extinguishers and tells 
which type of extinguisher should be 
used upon each of the various classes of 
fires—National Fire Protection Asso- 
ciation, 40 Central St., Boston, Mass. 


Unit Heaters — Bulletin 161 de- 
scribes the Buckeye Thermofan, hori- 
zontal type unit heater for industrial 
heating. Bulletin 125 describes and 
gives engineering data on the Buckeye 
Thermovent unit heaters for large-area 
heat diffusion—The Buckeye Blower 
Company, Columbus, Ohio. 


Worm GEARS AND Drives—An ex- 
planation of the construction and appli- 
cation of the Fawcus-Timken bearing 
worm drive together with 12 pages of 
engineering data are contained in bul- 
letin E—Fawcus Machine Company, 
Pittsburgh, Pa. 
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